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Buenos Altres. 


E wish heartily to congratulate the B.E.A.M.A. By means of suitable literature in the Spanish 
language, and an ample collection of photographic 
material showing the very large electric power, traction 
hydro-electric and other undertakings that British 
manufacturers and contractors have carried out in 
various parts of the world, including South America, 
the capabilities of British factories will be indicated. 


upon the effort that it has planned for 

strengthening the position of the electrical 

and allied trades in what is at once both a difficult and 
a most promising market—South America. 

From March 14th to April 27th the British Empire 





Trade Exhibition will be in progress at Buenos Aires. 
H.R.H. the Prince of Wales will open it officially. 
There will be a large pavilion containing a composite 
exhibit demonstrating the importance and resources of 
British electrical industry, and there will be a number 
®t individual exhibits as well. South American traders 
vi standing, whom we require to reach, are more likely 
to be met with at Buenos Aires than they are in this 
country, and it is a very wise arrangement on the 
part of the B.E.A.M.A. that live-wire H. C. Srpperey, 
with his lengthy specialised experience in our overseas 
markets, Chairman of Council Victor WartLineTon, 
and other members of the Association will be on the spot 
in order to get very closely into touch with such desirable 
potential purchasers. 


(89) 


Such products cannot be exhibited, but publicity and 
personal demonstration efficiently carried out can 
achieve great results. Mr. Siddeley will have charge 
of the Association’s stand, but from lists of exhibitors 
that have already appeared in our pages, or are pub 
lished to-day, it will be obvious that a large number of 
companies and firms have risen to the occasion. This is 
the class of effort in which the value of co-operation is 
unquestionable. Perhaps we may be permitted to 
quote our advocacy of the present policy two years ago, 
when we were reviewing the need for the electrical 
industry to have a definite exhibition policy to be fol- 
lowed at home and abroad. In a leading article on 
** Exhibitions ’’ (ELectricaL Review, November 30th. 
1928) we said :— 
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‘* We need to work the Fair for all it is worth, but 
we ought also to enter the overseas markets and make 
suitable demonstrations there. If electrical manu- 
facturers and traders were to meet together to dis- 
cuss whether there is any value in this particular 
proposition, it might lead them on to some live-wire 
schemes for both mass and individual attacks upon 
British Empire and other overseas markets which 
appear to be more or less neglected at present. As 
we have so often suggested here, this is a way in 
which we can prepare sound measures for finding 
work permanently to reduce unemployment amongst 
our own kith and kin in these islands.’’ 

In the trade pages of to-day’s issue we give the 
arrangements in some detail, and we may also direct 
readers’ attention to an article appearing in Spanish 
in British Industries on ‘* Electrical Equipment for 
South America.’’ Would it not be a wise move on the 
part of our electrical export traders to offer special 
encouragement to their junior staffs to make themselves 
commercially efficient in the Spanish and Portuguese 
languages ? 








THE cause of electrical development 

A Minister’s has no more enthusiastic evangelist 

Electrical than the present Minister of Transport, 
Campaign. Mr. Herserr Morrison. His enthu- 
siasm is more than ‘‘ departmental,’’ 
although he is the Minister responsible for the success of 
the national electricity scheme; it is, unless we are 
greatly mistaken, largely personal, based on convictions 
gained long ago at Hackney under the guidance of 
Mr. L. L. Rosrnson, the borough electrical engineer. 

In practically all his public speeches Mr. Morrison 
puts forward his doctrine of electrical rejuvenation for 
industry and the home, and now, with the co-operation 
of the Electricity Commissioners and the British Elec- 
trical Development Association, he is undertaking 
something of the nature of a ‘‘ campaign ’’ to urge upon 
supply authorities the necessity for, and economic sound- 
ness Of, a speeding-up of their activities. As Mr. 
Morrison foreshadowed in the House of Commons debate 
on unemployment on December 16th, conferences of 
supply authorities are being called in five or six 
important centres. These are roughly on an ‘ Elec- 
tricity District ’’ basis, so that practically the whole 
country will be reached. Mr. Morrison will present the 
view that the electricity supply industry, being the ‘‘ one 
bright spot ’’ in these depressing days, is capable of 
contributing in a greater measure than other industries 
to the alleviation of unemployment and_ to 
industrial development. The first of the conferences 
will be held in Glasgow on January 19th under the 
chairmanship of the Lord Provost of that city. On the 
following day Mr. Morrison will speak at Manchester. 
The Lord Mayor will preside at the London conference 
to be held in the Guildhall on January 23rd. North- 
Kast Coast and Yorkshire representatives will attend 
a meeting at Leeds on January 26th and there will be 
a conference in Bristol at a later date for representatives 
of electricity suppliers in the west and south-west. 

We understand that Mr. Morrison will deal with the 
stimulation of demand by the introduction of reason- 
able prices and tariffs, hire-purchase and 
wiring schemes and similar methods, and he will appeal 
to suppliers to lay mains and put in plant in advance 
of a demand which with a little effort on their part can 
easily be cultivated. The authorities will be reminded 
that they can avail themselves of the assistance of the 
Unemployment Grants Committee for such schemes, 
while works on a larger scale come within the scope of 
the Public Works Facilities Act. 

While we realise that local considerations impose 
limits upon municipal authorities’ expenditure, we 
trust that the conferences will be successful in securing 
a good measure of acceleration in electrical development 
There can be no doubt that, while some supply authorities 
are looking well ahead, many others are content to rest 
and draw dividends from past development, an attitude 
which is indefensible in a public service undertaking. 
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THE final report of the Royal Com 
mission on Transport is a document 0; 
240 pages. In the review begun oy 
another page it is practicable to dea] 
only with those aspects that are of more immediate 
interest to electrical engineers, viz., railway electri 
fication and the future of the tramways, and thes 
occupy only a small proportion of the total space. 

The Commission whole-heartedly advocates the electri 
fication of all suburban services, not only around 
London, but in every district where there is intensiy, 
suburban passenger service. Indirectly, the Com 
mission advances a point in favour of main-line electri 
fication also in its reference to the fact that train times 
have remained practically constant during the past & 
years. The controlling factor has been presumably the 
maximum speed possible to the permanent way con- 
struction, but it has been demonstrated that without 
increasing the maximum an appreciably higher overall 
average speed can be maintained with electrification. 

On the other hand, tramways, even in large towns, 
are judged to be obsolescent. The merits of railless 
trolley ‘buses receive full credit, but there is a sug- 
vestion that their duty may be merely to act as a stop 
yap pending an ultimate change over to motor “buses. 
We, however, incline to the view, for the many reasons 
given in detail from time to time in these columns, 
that where the trolley-’bus has once been tried it will 
keep its place, as a means of local transport at any rite 
The word ‘‘ obsolescent ’? is a flexible word, and is 
apparently regarded by the London tramway authorities 
as Meaning a state of affairs very different from that 
understood by the term ‘‘ obsolete.’’ The views enter- 
tained by the London ‘‘ Underground ”’ group on the 
subject of urban transport for several years ahead may 
be gathered from the article in this issue on ‘* New 
Electric Tramears’’ which describes the hundred 
vehicles recently placed on order. Some of the features 
that should enable the new rolling stock to hold its own 
against competitors are: electrical heating, upstairs and 
down; rear entrance and front exit; very comfortable 
seating accommodation for 64 persons; acceleration to 
20 miles per hour in 10 seconds; and an average speed 
of 12 miles per hour (including stops). 

With regard to the L.C.C. tramway system, last Wed 
nesday was to see the re-opening of the Kingsway sub 
way after re-construction to allow the passage of a 
greatly extended service of Pullman cars each capable of 
seating 74 passengers. Apart from the cost of provid- 
ing the new cars, the expenditure on lowering by 5 feet 
the track in the five furlongs of sub-way to allow the 
passage of the double-deck vehicles was, of course, very 
considerable and engaged 500 workmen for nearly a 
year. The stations are flood-lighted to a high standard 
of illumination. From the evidence of recent construc- 
tion, therefore, it would appear that ‘‘ obsolescent 
will not mean in London for many years 
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* obsolete ”’ 
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In our issue of January) 2nd 
Electrical we published a_ list of exhibitors 
Exhibitors who will display electrical r 
at the B.I.F. allied products in the Birmingham 
Section of the 1931 British Industries 

Fair. There are about 130 of them, represe1 
ing approximately 14 per cent. of the _ total 
number of exhibitors. Although this may be considered 
a satisfactory representation, we regret to note the 
absence of the names of several electrical companies 
which participated in last year’s Fair, including one or 
two concerns in the front rank of the industry ; but there 
are also some newcomers who help to make good the loss 
No doubt those who have fallen out had good reasons 
for their decision. Perhaps it was taken as an economy 
measure; but such economy may be false at a time 
when every possible means of increasing sales is esset- 
tial. Maybe the results of previous Fairs have not been 
apparent in sufficient measure to justify continued 
representation. But here they are on very uncertain 
ground, for it has been abundantly proved that the 
effects of participation in an exhibition cannot be 
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judged by immediate results. Orders have been secured 
by many exhibitors long after the Fair from visitors 
who were not inclined to place business at once. In 
addition to this the Fair imparts what is usually known 
as ‘‘ prestige value ’’ to the exhibitor. 

Perhaps we may hope that an improvement in busi- 
ness Will bring them back, although, as we have in- 
dicated, the British Industries Fair is one of the means 
in which we place faith as an improver of British 
business. 

In this issue we give a list of electrical exhibitors in 
the London section. There are over 60 of them, but 
although they represent only about 5.3 per cent. of the 
total, it has to be remembered that the electrical section 
is at Birmingham, and the representation is therefore 
fairly good. It is, moreover, an improvement upon 
last year’s showing. 

Our ‘‘ Correspondence ’’ columns 
this week show that not all hotel man 
agements deserve the strictures recently 
passed upon them by Mr. R. C. 
Hawkins. Mr. Cranston, who writes to us on the sub- 
ject, is evidently an enlightened hotel manager in a 
very literal sense. But he indicates that he is a rara 
avis among those in the hotel business and thereby sup- 
ports Mr. Hawkins’s contentions, which we felt com- 
pelled to reinforce in our issue of January 2nd. 

The letter gives us a further opportunity of calling 
attention to the possibilities for the securing of elec- 
trical business in this direction, and we urge supply 
engineers and contractors to cultivate the acquaintance 
of hotel managements in their districts—in a purely 
business way of course. 


A Good 
Example. 


A pROvERB has it that example is 
better than precept. However that 
may be, the value of illustrating in- 
drawn from 


Practical 

Illustration. 

struction by examples 
daily practice is, we think, unquestionable. The 
claims for this view are stressed in an article on ‘* The 
Student’s View-point *’ included in this issue. 

The method is essentially an adaptation of a well- 
known feature in Mr. SqueERS’s educational curri- 
culum, in which a practical application accompanied 
every academic proposition, a feature which the obloquy 
attaching to the name of that pedagogue has, perhaps, 
heen suffered to obscure. 

An ideal Opportunity will shortly occur for testing 
the contention of our contributor in the forthcoming 
course of lectures at the Polytechnic (Regent Street. 
London, W.) on ‘‘ The Electrical Heating of Build- 
ings.’”’ The lectures will have particular reference to 
the electrode-boiler system in use at the Polytechnic 
extension, which has aroused considerable interest and 
which was described by Mr. P. Kemp in our issue of 
April 4th last. Energy is taken by night only from 
the supply mains of the St. Marylebone undertaking. 

The lecturers will include engineers engaged in the 
design of heating installations, one with considerable 
experience in the management of supply undertakings. 
and an authority on the theory of heat application an:l 
on the economics of electricity supply generally. 


We must derive what satisfaction we 
can from the statistics accompanying 
the annual report of H.M. Electrical 
Inspector of Mines, Mr. J. A. B. 
Horsey, 2 review of which is con- 
luded in this issue. These show that the number of 
iccidents is almost stationary in spite of the rapid 
-rowth in the use of electricity in mines; in 1913 there 
vas one death from shock per 45,000 h.p. installed, and 
n 1929 one per 102,000 h.p. The fact that the figures 
lo not increase appreciably is probably attributable to 
two causes. One is the improved status of the collieiy 


Electrical 
Accidents 
in Mines. 


‘lectrician, in which connection mention should be made 
f the work of the Institution of Mining Electrical 
Engineers; the other may be found from a perusal of 
the report referred to. 
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It is easy to point out that the 19 fatalities and all 
except five of the 59 reportable injuries due to the use 
of electricity in 1929 should not have occurred, but the 
more helpful way is to tind out how they are caused and 
what can be done to prevent them. ‘This information 
can be obtained from the records of Mr. 
careful investigations year after year into the cause oi 
every reportable accident and from his concrete sugges 
tions for their avoidance. Nevertheless, year atte year, 
Mr. Horsley has to point to cases of infringement ot 
regulations or negligent maintenance of apparatus that 
have led to loss of life. 

By far the greater proportion of electrical acy idlents 
are due to shock, the apparatus involved being mostly 
switchgear, flexible cables, and plugs. It is of interest 
to note in the light of the article published by us re- 
cently entitled ‘‘ Prevention of Accidents,’’ and subse 
quent correspondence, that in two of the fatal accidents 
arising from failure of insulation in plug connectors 
the resistance of the earthing circuits was afterwards 
found to be excessive. Accidents due to ignition of 
fire-damp take second place, but often with more serious 
results owing to the greater number of men affected by 


Horsley’s 


an explosion. 

That carelessness rather than ignorance is often to 
blame is shown by the fact that accidents to electricians 
accounted for 25 per cent. of deaths in the last 10 years 
due to the use of electricity, excluding fire-damp igni- 
tion. No electrician was killed in 1929, but there were 
eight notifiable injuries among men of this class, six of 
which were due to contravention of the regulations re 
garding the earthing of apparatus during repair, &c. 

It is necessary, however, as Mr. Horsley points out, 
not to exaggerate the incidence of risks attending the 
employment of electricity. Thus of the ignitions of fire 
dump during the past decade, only three per cent. have 
been due to this cause, an amount approximately equal 
to the number of accidents due to striking matches and 
the use of naked lights accounted for about 
80 per cent. Relating the number of electrical accidents 
to those from all causes in mines in 1929, we find that 
fatalities were approximately 1.76 per cent. and non 


smoking : 


fatal injuries 0.033 per cent. of the total. 

It would, moreover, be reasonable to assume that but 
for the use of electricity the total number of accidents in 
mines would have heen still greater. 





AutTuouGH the paper read by Mr. 
Arc Energy. C. E. R. Bruce before the 1.E.E. last 
week, and abstracted in this issue, may 
have been, from the intricate nature of its subject, 
caviare to the general, there can be no doubt as to its 
value as a type experiment upon which later investig: 
tions can be based when more adequate financial re 
sources enable these to be carried out on an altogether 
larger scale. To have constructed for the first time a 
substantially complete balance sheet of arc-energy losses 
is a feat not only highly creditable to the author, but 
one that should also justify confidence in the ability 
of the E.R.A. to put to the most practical use the funds 
which the industry must in time find it to be in its own 
interest to supply more adequately. 





Apart from papers read before the 
The Physical Meter and Instrument Section of the 


Society’s I.E.E., the annual joint exhibition of 
Exhibition. the Physical Society and the Optical 


Society provides, in our opinion, the 
best medium for keeping in touch with new develop 
ments and tendencies in the design and construction of 
electrical instruments. 

Mur custom is, therefore, to devote a considerabl 
amount of space to both aspects of this important 
branch of electrical engineering. 

As in previous years, we propose to describe in detail 
those exhibits which seem to us, as a result of our visits 
to the exhibition, to be of leading significance and to 
present also a general survey of progress during the past 
twelve months. The first instalment of the series is 
given in the present issue. 
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New Electric Tramcars. 


Descriptive constructional details and operating features of an improved type of car that is 
being put into service on the London United and Metropolitan systems. 


ground ”’ group of companies has been actively 
modernising the electric tramway systems 
under its control. It will be recalled that five experi- 


D URING the last seven years the London ‘‘ Under- 


mental cars have been built, and as the result of the 





Fig. 1.—New London Tramway Car. 


experience gained with them a new type has been 
developed incorporating those features of the experi- 
mental cars which have proved most advantageous from 
a service point of view as well as embodying various 
other improvements. The design has been standardised 
and 100 vehicles have been ordered from 
the Union Construction & Finance Com 
pany, 46 to operate on the L.U.T. sys 
tem (eight of which were put into service 
on the Uxbridge-Shepherds Bush route 
on January 5th) and 57 on the M.E.T. 
system. 

The lower saloon-floor height from the 
rail is as low as possible and the car 
body is carried on maximum traction 
trucks, except in the case of one car (No. 
400), which was specified to have special 
equal wheel quill driver trucks. Each 
car is equipped with two-motor traction 
equipment with field shunting; that of 
the cars for the L.U.T. (except car No. 
400) was supplied by the. General. Elec- 
tric Co., Ltd., and that for the M.E.T. 
cars by the British Thomson-Houston 
Co., Ltd. 

The features that should attract pas- 
sengers include the all-steel construction 
of the cars, which are 40 ft. long instead 
of 35 ft. They are electrically heated 
upstairs and down. Hinged doors 
are provided at the rear of the 
car for entrance and a sliding door operated by 
the motorman at the front of the car for exit. Pas- 
sengers will thus circulate through the car and, since 
boarding and alighting can be done at the same time, 
the delay at stopping places will be greatly reduced. 
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Large platforms are provided at each end to assist circu- 
lation and in case of need will each accommodate ten 


standing passengers, who will normally ascend by the 


rear and descend by the front stairs. 

Transverse seats, bucket shaped, are provided in both 
saloons. The accommodation is 22 in 
lower saloon, upholstered in moquetie, 
and 42 in upper saloon, upholstered in 
red rexine, the total seating accom: 
dation being 64. 

The motorman has an all-enclosed corn 
partment protected from the weatl 
and separated from the body of the c 
The motorman can sit while driving. 
The two 70-h.p. motors are capable of 
celerating the car fully laden to a sped 
of 20 miles an hour in 10 seconds. A di) 
ping head lamp is provided for use n 
fog and a rear caution signal lamp 
warn following traffic that the car is 
about to stop is of value in view of 1 
front exit; it is operated by the bral 

The more rapid acceleration, the mo 
powerful braking, and the improv 
methods of ingress and egress will ¢ 
able these cars to work at a scheduled 
average speed of 12 miles per hour wi 
stops, the highest speed of any urb: 
tramcar service. 

The stairways lead from the platfor 
to points about half-way between tl! 
centre and the end of the upper saloo1 
They are so placed that the motorma 
can view the region of the ‘‘ near ’’ side rear entran 
doors from his compartment through a glazed win 
screen. The spaces under the stairways form cupboar: 
for the resistances, exit-door engine, and sand hopper 
The conductor is provided with a seat. 
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Fig. 2,-Steel Body Framework During Erection. 


The motorman’s compartments are divided from the 
lower saloon by partitions glazed above the waist line 
and fitted with blinds. A door swings into the lowe! 
saloon and a hinged seat for the motorman fitted on ‘t 
is so arranged that when occupied the door is checked 
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from being opened. Immediately in front of the motor- 
man a hinged windscreen is provided, which can be 
readily adjusted to suit weather conditions. Hinged 
lights open inwards on both sides of the compartment, 
so that the motorman can “‘ look out ’’ on either side. 
A mirror, the position of which can be adjusted from 
inside his compartment, is provided outside the car on 
the ‘‘ near ’’ side at each end of the car for the motor- 
man to see the rear entrance door steps. In addition to 
the controller, air and hand brakes, sanding, sliding 
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the inside of the doors and the platform edge when the 
doors are closed. Air-operated sliding exit doors are 
provided on the ‘‘ near ”’ side of the front platform 
and the ‘‘ off ’’ side of the rear platform and slide into 
pockets between the stairway and body side. The exit 
doors are operated on the ‘‘ National ’’ pneumatic 
system and are controlled by the motorman from his 
compartment by a rotary valve; the doors are inter- 
locked with the traction circuit, so that the car cannot 
be started until the exit door is closed. 





Figs. 3, 4 and 5.—Entrance Doorway, Motorman’s Cab, Controller, and Line Contactor (right). 


doors, and trip-tray control mechanisms, all of which 
are placed so that they may be conveniently operated by 
the seated motorman, the lighting switches and fuses, 
automatic circuit breakers, signal bells, warning gongs, 
compressor switch, and destination indicator control 
mechanism are located in the motorman’s compartment. 

Hand-operated entrance doors on the “‘ near ”’ side 
of the rear platform are open when the car is in service, 
and others on the “‘ off ”’ side of the front platform are 
closed. They are divided by a centre pillar, leaving 


Figs. 6 and 7.—Lower Saloon and Upper Deck 


two clear openings 2 ft. 3 in. wide between the body 
framing on either side of the centre pillar. The opening 
«tween the centre pillar and the motorman’s compart- 
vent partition is closed by a hinged door that folds 
ck over the platform on to a sliding door, which closes 
e opening between the centre pillar and the body side 
structure. The folded doors then slide into a pocket 
between the body side structure and the lower saloon 
Windscreen. The entrance steps are fixed and an auto- 
uatie filler attached to the doors closes the gap between 


Communication between passengers and the motorman 
is effected by electric bells fed by batteries ; the conductor 
can signal from the platform to the motorman by pneu- 
matic bells and the motorman is also able to signal from 
his position to the conductor. 

Dual sanding equipment is fitted, the standard 
M.E.T. mechanical foot-operated gear being equipped 
with an additional air cylinder operated through a 
valve attached to the driver’s brake valve. Each system 
can be operated independently of the other. 





Interiors. 


Each car is equipped with the British Air Brake Co.’s 
straight brake, and a handle by means of which pas- 
sengers can apply the brake in the event of emergency 
is provided on each platform. Magnetic track brakes 
are fitted and inter-connected with the wheel brakes. 
An electro-pneumatic release valve ensures that the air 
brake and the magnetic brake cannot be applied simul- 
taneously, so that the danger of the wheels being 
‘* picked up ”’ by too severe braking is avoided ; ordin- 
ary operating stops will generally be made with the air 
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brake and emergency stops will be magnetic. ‘‘ Pea- 
cock Staffless ’’ hand brake mechanism is provided also. 

Compressed air for the operation of the brakes, 
sanding gear, and doors is supplied by a KLL.1 two- 
stage rotary compressor directly coupled to a 500/600- 
volt d.c. motor, the whole being totally enclosed and 
carried under the car The compressor has an output 
of approximately 8.6 cu. ft. of air per minute at 100 Ib 
pressure per sq. in. 

The trucks are of the maximum traction swing bolster 
type, fitted with single block wheel brakes. The driving 
wheels are 28 in. in diameter on the tread and the pony 
wheels 22 in. in diameter. The axle boxes are of the 
S.K.F. roller-bearing type. 

To provide a good light for reading and to eliminate 
shadows, lamps are arranged in series of five of 40 watts 
each, with vitreous-enamelled reflectors. The step to 
each exit sliding door is illumined by one lamp which 
automatically comes into operation when the door is 
opened. The stairways are illuminated by the upper 
saloon (18 lamps) and platform lamps (one each); the 
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lower saloon has 16 lamps and the maximum number oj 
lamps that will be illuminated at any one time unde: 
service conditions is 50. One emergency lamp is pro- 
vided in each motorman’s compartment, so placed as t. 
form a rear light in the event of the line current failing 
and fed from the 12-volt battery which also energises 
the electric bells. 

The motor controllers are of the horizontal contacto 
type. In the case of the L.U.T. cars the motors are of 
the WT.29 type and the controllers of the KB.5 ty) 
with seven cam-opened contactors, and in the case oj 
the M.E.T. cars the motors are of the 509 P1 type ani! 
the controllers of the OK/33/B type with eight cam 
closed contactors. The controllers in both cases wa 
arranged with five series and four parallel notches on 
the power side and seven notches on the brake sile 
Each car is fitted with two trolleys and, in the case oj 
the M.E.T. cars, with plough collector gear (suspended 
from the underframe) connected by a_three-positin 
switch at one end of the car. The maximum free speed 
is 30 m.p.h. 








The Student’s View-point. 


Interest in the fundamental principles of engineering must be aroused and 
sustained by examples drawn from every-day practice. 


By AN ENGINEERING LECTURER. 


HAD occasion recently to interview a number of 

students who had failed to enroll for further study. 

They were all young—under 18 years, and all had 
good progressive jobs, where hard study and initiative 
would bring just reward. In short, there was every 
reason why they should be settling down to several years 
hard study. I had a chat with each man in turn, and 
was impressed—not for the first time—that in some 
degree or other each had the idea that the normal courses 
of study offered nothing ‘‘ practical,’’ nothing relative 
to the work they were engaged on. As one of them put 
it, ‘‘ If 1 could learn something about my job it would 
be different, but the interesting practical courses are all 
advanced, and I could not take them until I had spent 
several sessions over dry elementary theory.’’ It was not 
always expressed as Géfinitely as that, but our conversa- 
tion revealed this idea at the back of their thoughts in 
each case. 

Of course, I was able to show them the true viewpoint 
of the matter, and a number soon decided to resume their 
studies, but the fact that this point of view is prevalent 
amongst young students rather indicates that insufficient 
attentien is paid to showing the true relationship of 
different subjects. After all, it is essential for the true 
progress of the student that he should clearly under- 
stand why his training must include such subjects as 
mathematics or theory of machines, in addition to a 
practical eourse in lathe-work, for example. ‘To the 
teacher the need is obvious; it is anything but clear to 
the student. One of the most frequently voiced laments 
of young engineer-apprentices is that half the stuff they 
learn is ‘‘ no good,’’ by which they mean useless to them 
in their daily task. It is a notion which receives plenty 
of encouragement from the outside world in general, and 
consequently is not too easy to combat. At the same time 
I think more effort should be made to impress the student 
with the true relationship. The connection between the 
theoretical science of mechanics and its actual applica- 
tion in the workshops can be stressed in many ways, and, 
by almost imperceptible emphasis rightly expressed, a 
true sense of its importance can be cultivated in the 
mind of the student. 

I believe the earlier classes can be much more closely 
linked up with actual practice than is usually the case. 


ven the simple principle of the lever, laws of friction, 
and so on can be made much more vital to the students 
The real trouble is that the student is trained to think in 
terms of metre rules, blocks of wood and iron, and seve! 
pound weights. Even if these represent the maximum 
possible laboratory equipment, there is no reason wliy 
they should be repeated in class problems. The student 
should be so guided by problems and explanations that 
when levers are mentioned he thinks rather of Buckto: 
testing machines than metre rules; the whole sub): 
takes on a new vitality under such treatment. 

I often think that not half enough use is made of t! 
technical Press for teaching purposes. It is almost in 
possible to pick up current issues without finding son 
thing suitable in the way of photographs or diagranis 
which will just fit in with some concurrent lecture. The 
advertisements, too, are alwavs worth looking through 
with this in mind; that this is appreciated by th 
students themselves I can vouch from experience. Tlic 
judicious use of such essentially practical material neve: 
fails to evoke a warm response in the way of keene 
interest, and not infrequently has developed into a reall 
good discussion, stimulating alike to teacher an! 
students. 

After all, the average student is ultimately intereste: 
in boilers, turbines, motor-cycles, lathe work, and rol 
ing mills, and he by no means shares the lecturer’s enthu 
siasm for beam theories or the development of Clapeyron 
equations. If his interest is to be held during this neces 
sary grounding, no effort should be spared to talk to him 
in his own language and to draw illustrations from thos 
things which form such an important part of his life. 

As I turn back the pages of my records and note how 
one student after another has been drawn from the forge 
toolroom, mine, and mill, and how invariably each ha 
continued in his own particular sphere, one thing i 
brought home to me very vividly. The world of the pro 
fessional lecturer and that of the student may easily 
become two entirely separate realms. The engineering 
teacher speaks, not to budding engineering teachers, bu! 
to young engineers. Only in so far as he realises this. 
and makes it his business to enter their world, will 
he meet with success, and promote in his students that 
driving enthusiasm which is a fundamental character 
istic of the successful engineer. 
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THE ELECTRICAL REVIEW. 


High-speed Lifts. 


A review of the two-speed problem on polyphase supply systems, with special 
reference to the two-speed slip-ring ‘‘ Equistop”” motor. 


By R. E. HOPKINS,* B.Sc., A.M.I.E.E. 


of an a.c. lift at speeds higher than approxim- 
ately 150 ft. per min. is the provision of an 
auxiliary low speed to be introduced just prior to 
the moment of stopping, whereby the lift is, in effect, 
converted for that short period into a low-speed lift 
running at perhaps 50 ft. per min. or less. This condi- 


T: essential requirement underlying the operation 
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Fig. 1.—Rotor-winding Diagram; 6/18 Poles. 


tion is almost invariably met by the use of a driving 
motor which in some manner or other is provided with 
two operating speeds. Unfortunately as soon as this 
result is attempted with an a.c. machine the parasitic 
considerations of installation costs, running costs, noisy 
operation, and temperature rise at once force themselves 
to the front, and complicate the problem to an altogether 
unexpected extent. The various methods available are 
reacted upon to varying degrees by these considerations, 
and the following brief review attempts to indicate the 
relative importance which they hold in each case. 


Conversion to Direct Current.—The two-speed d.c. 
motor is a standard design, introducing none of the 
parasitic difficulties referred to above to anything like 
the same extent. A very obvious expedient for the 
motor-maker has therefore been to install motor- 
generator plant, and so to short circuit all the difficulties 
connected with two-speed a.c. operation. The method 
can be regarded only as an expedient, and not as a 
solution to the problem. It is heavy in first cost and 
involves very heavy running costs in that the motor- 
generator must be in continuous operation throughout 
the day. The scheme has served its purpose as an 
expedient, but, now that real solutions of the problem 
are available, it has in general ceased to be offered in 
ordinary circumstances. 


Automatic Levelling Device.—A scheme borrowed from 
America and involving the use of a separate auxiliary 
motor and control gear, which takes control of the drive 
after thé lift has stopped and slowly brings it back to 
a true floor level, has been used with considerable success. 
It satisfactorily fills requirements in all respects, but it 
is costly in installation, and also carries with it the com- 


‘ Director of the Keighley Electrical Engineering Co., Ltd 


plication of duplicated units, which seldom features in 
the perfect solution to any problem. 


The Polyphase Commutator Motor.—Ilts chief dis- 
ability is the fact that, when comparatively large speed 
reductions of 3/1 or more are involved, the speed 
variation is excessive between conditions of no-load and 
full-load, with the result that the accuracy of floor 
levelling is interfered with, and a large portion of the 
advantage resulting from the use of two-speed operation 
is, therefore, at once forfeited. The presence of a large 
commutator and multi-spindle brush gear is also neces- 
sarily undesirable on account of brush wear, noise, and 
general maintenance costs, and, although this difficulty 
has been satisfactorily tackled, it must inevitably re- 
main an inherent disadvantage. 


Two-speed Squirrel-cage Motor.—The use of this unit 
at once introduces a number of very serious difficulties. 
It was in its early stages extremely noisy in operation, 
consumed unduly heavy current during the moment of 
starting, and entertained the passenger with a series of 
most objectionable jerks during the starting and stop- 
ping periods. These difliculties are still to be traced in 
two-speed squirrel-cage installations which have been 
handled in an inexpert manner, although they have been 
dealt with in a surprisingly satisfactory way by the 
reputable lift manufacturer and motor maker. 


Until recently, however, all lift makers had insuffi- 
ciently appreciated one consideration which makes this 
type of motor fundamentally and permanently unsuit- 
able for lift duty. This consideration is that the two- 
speed a.c. lift is intimately and irretrievably bound up 
with the requirement of very frequent operation, and 
that any proposal which does not contain the possibilities 
of practically continuous running throughout the day is 


Fig. 2.—A Two-speed Siip-ring Motor. 


useless. Now it can be shown theoretically (vide Dreese, 
Journal A.I.E.E., 1928) that the heating losses in the 
rotor of any squirrel-cage machine on each change of 
speed equals the kinetic energy of the moving parts, and 
limits in a very definite manner the number of cycles 
which the motor can perform in a given time without 
exceeding prescribed temperature limits. The difficulty 
in unavoidable in that, if the kinetic energy is reduced 
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by using a small motor, it automatically has a small 
heat-dissipating capacity, while, if a large machine is 
used in order to keep down the temperature rise, the 
Kinetic energy of the moving parts is correspondingly 
increased. The arrangement can thus never be seriously 
regarded as the answer to the problem. 


The Two-speed Slip-ring Motor.—This proposition 
retains the advantages of simplicity and close regulation 
connected with the two-speed squirrel-cage machine, and 
completely avoids the fundamental question of heating 
above referred to. The problem has been crystallised 
and investigated in the product of the Keighley Elec- 
trical Engineering Co., Ltd., under the trade-name of 
the ‘‘ Equipstop ’”’ drive, to which firm of lift makers 
the writer is indebted for information and facilities in 
the preparation of these notes. 


In developing this machine it was quickly seen that 
the two-speed squirrel-cage motor represented a far more 
attractive proposition than any other, with the sole but 
insuperable difficulty that it was not fundamentally 
applicable to frequent cycles of operation. It was seen 
that if only it were possible, while retaining the ad- 
vantages of this machine, to find some way in which this 
difficulty could be circumvented, the resulting pro- 
position would be likely to represent the most satis- 
factory of any of the attempts made at solving the two- 
speed a.c. problem. Only one method of approach 
seemed possible, 7.e., to find a means whereby any excess 
temperature could be dissipated externally to the 
machine itself, rather than in the rotor, and where in 
consequence no limits would be imposed on the sizes of 
the resistances, or other dissipating media. This con- 
sideration led directly to the obvious conclusion that a 
two-speed slip-ring motor would provide the desired 
result. 


The production of a slip-ring motor suitable for 
operation in a field of either of two polarities had hither- 
to involved either the use of two separate rotor windings, 
or else the sacrifice of the slip-ring characteristic on one 
of the two speeds, the rotor currents being carried 
through internal short-circuit paths. Neither alternative 
was satisfactory for obvious reasons. Investigations 
were therefore put in hand to determine whether it was 
not possible to produce such a grouping and pitching of 
rotor windings that, although one winding only was 
employed, yet this would react in a field having either 
of two polarities (which bear a ratio of 1—3, 1—4, 1—5, 
&c.), and would still present no internal short-circuit 
paths. Such a winding was found to be possible and 
was made the subject of British Letters Patent 
No. 327,525, and the diagram (fig. 1) will serve to show 
the manner in which the rotor coils are grouped and 
pitched. The case drawn represents a 6/18-pole rotor, 
and it will be seen that when operating in a 6-pole field 
the rotor behaves as a 3-phase star-connected rotor with 
three legs, while when operating in an 18-pole field it 
acts as a 2-phase star-connected rotor with four legs. It 
will be further seen that each coil is fully pitched for 
both polarities, no chording being present at all. This 
results from the fact that actually on 18 poles each coil 
is over-chorded to the extent of 360 electrical degrees 
which, of course, corresponds precisely to a full-pitch 
winding with no chording whatever. Similar diagrams 
were found to be possible in the case of machines bearing 
a 4/1 ratio, for example, those with 6/24 poles, and, 
indeed, for all combinations of polarities and numbers 
of phases which were likely to be encountered in practice. 


The motor would be started directly on the high-speed 
winding by means of rotor resistance, just as in the case 
of a single-speed slip-ring unit, and prior to stopping 
it would be slowed down to the lower speed by external 
resistance, whereby the rate of deceleration was com- 
pletely controlled by modification in the magnitude of 
the resistances used. Such a machine was built and the 
results secured were found to bear out in nearly every 
detail the anticipated behaviour and technical details. 
The machine was absolutely flexible in control, starting 
and stopping being completely determined by the magni- 
tude of the rotor resistances used. As a result of com- 
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parative tests on a rapidly recurring cycle it was found 
that a corresponding squirrel-cage machine rapidly 
reached a temperature far in excess of that obtained by 
the ‘‘ Equistop ’’ motor, although on a one-hour con 
tinuous run both had yielded just the same temperature 
rise. 


This first machine was reasonably silent when oper- 
ating under high-speed conditions, but the noise whey 
running at and decelerating to the 18-pole speed was 
most objectionable. The cause of the trouble was traced 
to the fact that design considerations had suggested the 
use of a hemi-tropic winding, giving a rectangular field 
form under low-speed conditions. Heavy unbalanced 
magnetic pulls resulted from this arrangement, and in 
consequence considerable vibration and noise were im. 
parted to the whole fabric of the machine. A further 
stator was therefore designed in which hemi-tropic wid 
ings were completely avoided. Under high-speed con 
ditions this stator resulted in absolutely silent perform- 
ance, while under low-speed conditions the noise was just 
about equal to that obtaining with any ordinary indus- 
trial induction motor. 


As a result of these experiments plans were prepared 
for the production of a range of machines in which the 
electrical principles worked out as above were combined 
with a mechanical design to afiord complete silence. 
The range was designed to include a skeleton-type 
carcase and end shields heavily ribbed. External slip- 
rings were employed with a view to reducing the distai ve 
between bearings and thus of limiting any tendency to 
rotor vibration. Brass journal bearings were selected, 
first, because they represent correct practice for motors 
rigidly coupled to worm gears (the worms of whi-h 
usually run in journal bearings), and, secondly, in order 
that the oil film might prevent the transmission of any 
rotor noise to the stator carcase. As a further precaution 
the rotor shafts were made of an altogether unusu: 
thickness between bearing centres to avoid any tenden 
to whip, and on a typical 20-h.p. motor the maximu 
shaft diameter is as much as 5 in. between bearings. 
15-h.p. two-speed (1,000 and 333 r.p.m.) slip-ring 
motor is illustrated in fig. 2. 


~— Sa ae 
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Tests revealed absolute silence in operation, both «t 
high speed and low speed, and under all conditions «f 
acceleration and deceleration. Control was absolute!y 
flexible and completely determined by the magnitude of 
the rotor resistance used, and the machine was felt fully 
to have justified the experimental work involved. 


Reviewing its characteristics, no direction was di 
covered in which any of the alternative propositions 
could show a technical advantage, whereas there were 
very concrete and definite directions in which the 
machine described showed an improvement over each one 
of the previous attempts at a solution of the two-speed 
lift problem. 








High-pressure Steam Turbines. 

With reference to information published in the ELE 
TRICAL Review from time to time on high-pressure 
turbo-alternator installations, we are advised by Messrs 
Charles E. Douglas & Co., Ltd., that the Erste Briinne: 
Engineering Works, of Czecho-Slovakia, supplied, as 
far back as 1925, a 20,000-kW turbo-alternator for ar 
important mining and metallurgical company, working 
at a pressure of 1,720 Ib. per sq. in., which is believed 
to be the only steam-turbine installation which has been 
in actual operation at such a pressure. 

Other large sets of the same make are working at 
round about 1,000 lb. per sq. in., as well as a large 
number in regular operation at between 450 and 500 Ib 
per sq. in. As a matter of interesting contrast, the 
same manufacturers supplied, some three years ago, two 
sets of small turbines working at an inlet pressure of 
34 Ib. per sq. in. and exhausting to atmosphere. 
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THE ELECTRICAL REVIEW. 


Irish Water Power. 


The Irish Free State Electricity Supply Board claims to have solved the River Shannon 
hydro-electric power problem ; some of its achievements to date. 


By R. N. TWEEDY. 


(Continued from page 57.) 


Finland, with a population of 34 millions, mostly 
agriculturists, consumed 102 kWh per head in 1922. 
The Irish Free State might be expected, therefore, to 
require not less than 300 million kWh in 1932. About 
2,000 kWh per kW of installed plant seems to be an 
orlinary output to expect, although in 1925 the U.S.A., 
Italy, and Switzerland got 3,000 kWh, and Canada 
4,000 (Eccles, Journal I.E.E., Vol. 360). At the lowest 
of those figures the 63,000 kW at Ardnacrusha would 
produce 126 million kWh and 189 million at 3,000 kWh 
pe! kW. 

li I am right, or anywhere near it, the I.F.S. Board 
will have to look sharp about extensions if it is not to 
be caught short, and that raises a very interesting sub- 
ject, which I hope to be allowed to discuss later. 

Reverting again to capital cost, it is folly to condemn 
a water-power scheme even though the capital charges 
run up the total cost per kWh to a point which is higher 
than the total cost out of an equivalent steam station. 
In 1926 the Dublin Corporation’s undertaking paid 
£50,000 more for coal than it paid in 1925, or in 1927, 
for the same quantity of electricity. At the time of 
writing it does not seem altogether improbable that 
similar conditions might occur during 1931, and no one 
would be stupid enough to say that there will be no 
more trouble after 1931. 

If the probable Free State output in 1931 were to be 
produced by steam stations working under 1926 con- 
ditions, the extra cost would be more than £300,000; 
equivalent to 5 per cent. on the cost of construction. 

For many months past the coal-burning stations in 
Dublin, Pembroke, Rathmines, and (latterly) Cork, also 
the Diesel station at Limerick, have ceased work, and 
only the Pigeon House station in Dublin is being main- 
tained in constant readiness to be switched in for any 
purpose. It takes less than 50 tons of coal a week to 
keep the steam ranges hot, and even that might be saved 
if it were thought worth while to spend some capital on 
the thermal storage of surplus water-power. 

In the financial year 1927-8 Pigeon House took a 
maximum load of 16,456 kW, and returned a maximum 
load load-factor of 17.26. Between then and being 
taken over I think another 5,000-kW steam turbine set 
was installed, and production rose by nearly 20 per cent. 

A glance at the Ardnacrusha load curve* for Decem- 
ber 11th, 1930, a Thursday, reveals a period of about 
one hour during which the load exceeded the normal 
kW rating of two sets (42,000 kW), a very rapid rise 
to nearly 47,000 kW being experienced and an equally 
rapid decline. It was estimated that at least another 
1,000 kW would be added to that peak before Christmas. 
Now, that maximum load of 48,000 kW was not expected 
y the experts to be attained for two or three years after 
starting, whereas it has occurred almost within the first 
‘ery incomplete year of operation. Everything pointa 

the Pigeon House plant being used to some extent this 
inter, and constantly next winter as a _peak-load 
tation. That expedient will give the Board time to 
lecide what to do next. If the engineers (who now have 
a quired a good working knowledge of the Shannon, 


and are learning month by month the facts about the 


lemand) so recommend, following the development pro- 
amme suggested by the experts, the Board will enter 
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into contracts for works on Lough Rea that are cal- 
culated to increase the total storage from 186 million 
metres*® to 445 million m.* But it is well known that 
survey parties were busy about Lough Allen during the 
summer, which lends colour to the suggestion that the 
Board may undertake the easiest job first, although it 
will add only 128 million m.* to the storage, bringmg 
the total at that stage to 314 m.* 

At some stage in the development of the Shannon it 
will be necessary to tackle Lough Derg, the biggest of 
the three lakes, in order to produce without steam power 
275 million kWh in a dry year, but I understand that 
the difficulties likely to be encountered when raising the 
level 2.13 metres to get an additional storage of 
254 million m.* are considerable. The total storage in 
that, the final, development would be 827 m.*, and it is 
easily conceivable that the cost of getting 227 m.* more 
storage to give an extra output of 38 million kWh over 
the estimated production of the second stage might 
make that part of the scheme uneconomic. It is possible, 
therefore, although I have not a scrap of authority for 
saying so, that the Shannon development will end at 
the stage at which Lake Derg gives 198 m.*, Rea 
274 m.*, and Allen 128 m.*, making 600 m.* total 
storage, and producing in a dry year, without the assist- 
ance of steam energy, 237 million kWh. 

The experts always intended to keep the Dublin steam 
station in reserve, and provided for a yearly contri- 
bution, even during the initial stages, of 10 million kWh 
with 15,000 kW installed. As is stated above, it became 
necessary on account of increasing demand to raise the 
capacity of the station to 20,000 kW, so bringing it up 
to the equivalent of a fourth unit at Ardnacrusha. 
When the 600 m.* storage stage is reached the plant at 
Ardnacrusha will be just twice as large as at present, 
and will produce about 85 kWh per head of population. 
I am confident that the population of Greater Dublin 
(about half-a-million) will absorb before very long (say 
in five years) the whole 110 million kWh of the initial 
development. Even so, the consumption per head would 
be Jess than the figure for the whole of England, and we 
know that is nothing to boast about. Besides the half 
million of Dublin there is another million or more with- 
in the area of supply, so the more one thinks about it 
the uneasier one becomes about the possibility of 
extensions not being put in hand soon enough. 

The I.F.S. Board itself was created at least a year 
later than it should have been, and the consequence is 
that it has not yet overtaken its work. Its difficulties 
and problems have been colossal; taking them into 
account, it has done marvellously well. The Govern- 
ment endowed it with a capital of £2,656,000, and an 
almost free hand. How much more money, if any, the 
Board has secured for the purpose of coping with the 
far greater rush of business than anyone concerned 
seems to have expected I cannot say. While some people 
would like to curtail the freedom and powers of the 
Board, I would like to give it the power to float its own 
loans instead of making it dependent upon the Ministry 
of Finance, as it is at present. 

Undoubtedly the Board is in charge of an undertaking 
which is as national as anything can be; it has one 
simple objective and no ofher; it is politics-proof ; and 
it is forbidden to make a profit. Yet it is not, and never 
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was, the State or a branch or department of tl.e Govern- 
ment of the State, as the Finance Act, 1930 [3 (1)] 
declares plainly and bluntly enough in the course of 
making the Board liable for income tax. In almost the 
same words the Electricity (Supply) Amendment Act, 
1930, makes the Board liable for rates, except for the 
Shannon works themselves, which are specifically saverl 
from rates by the 1927 Act. 

Permission to establish the Board was given in the 
main Act of 1927, and its constitution by functions and 
limitations were defined. The Board is a body cor- 
porate, having perpetual succession and may sue and 
be sued. Its numbers are limited to six, but may be no 
more than two, and they, and their chairman from 
them, are appointees of the Executive Council (the 
Cabinet of the I.F.S. Government) which can remove 
any of them from office if such a course “‘ is necessary 
in the interests of the effective and economical perform- 
ance of the functions of the Board,’’ or ‘* who has 
become incapable through ill-health of performing his 
duties,’’ or ‘f who has . . . been absent from all meet- 
ings of the Board during a period of nine months.’’ 
The Executive Council must ‘‘ lay before each House of 
the Oireachtas a statement in writing of the fact of the 
removal from office of such a member and of the reasons 
for such removal,’’ 

No member of the Board, or any officer or servant of 
the Board, may be elected to membership of either House 
of the Oireachtas. The remuneration of members of 
the Board is fixed by the Executive Council, but pay- 
ment is made out of the funds of the Board. Accounts 
have to be kept as required by the Ministers of Industry 
and Commerce and the Minister of Finance, and they 
are to be audited by auditors appointed by the Ministers 
at the expense of the Board. The reports and balance 
sheet and profit and loss accounts must be furnished to 
the Minister, and such as are prescribed by the Minister 
are to be published and put on sale by the Board. 

The only occasion upon which the affairs of the 
national electricity undertaking can be discussed by 
the Oireachtas seems to be when the Minister lays before 
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both Houses copies of the Board’s annual report upo 
its proceedings under the 1927 and other Acts, togethe 
with the accounts and auditors’ report. 

As, and when, the Shannon works were handed ove) 
to the Board it became responsible for the repayment to 
the central fund (the Treasury) of all sums advanced 
for the purposes of construction and for interest upon 
such sums, but the interest payable before the 
‘appointed day ’’ may be paid by the Board out of 
the capital sums advanced to the Board under the Act 

The ‘‘ appointed day ’”’ upon which the Board musi 
be paying its way out of its own revenues was to have 
been fixed definitely, but during the passage of the Bill 
an amendment was inserted providing that the 
appointed day shall be fixed before December 31st, 1932, 
by consent between the two Ministers concerned upon 
some date subsequent to December 31st, 1932. There is 
much more common-sense in that arrangement than the 
casual reader may be inclined to think, but everything 
points to the Board being in a position to cut out the 
appointed day altogether, and to pay interest and sink. 
ing fund on its whole capital commitments a year before 
the two Ministers have to fix their date. 

The Board is, in fact, as autonomous a body as a1 
executive of a public utility service has a right to le. 
As I have said, some people think the Board has too much 
power altogether, and there was a great and grievous 
outcry at one time from electricity undertakers, from 
electrical contractors, from riparian owners, and from 
persons owning land over which the transmission lines 
were to pass, but there is not a word out of any of them 
now, except the contractors, or some of them. Cuvi- 
ously enough, the contractors as a whole are the peo} le 
who stand to make more in the long run out of the 
scheme than anyone, but it certainly was natural that 
they should make some sort of fight when they saw the 
Board making full use of its trading powers. 

Under Section 49 of the 1927 Act the Board may 
manufacture, provide, sell, or let on hire anything to 
do with the supply and use of electricity. 

(To be continued.) 
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Gartshore No. 11 Colliery, Dumbarton.—This accident, in 
which a lad 18 years of age, classed as an armature winder. 
lost his life by electric shock while cleaning insulators in an 
open air sub-station, raises in an acute form the necessity for 
structural provision in switchgear to enable the requirements 
of General Regulation 131 (g) to be complied with. 

Adjoining the screens at the above-mentioned colliery there 
was an open air sub-station in which were two 3-phase trans- 
formers reducing the transmission pressure of 11,000 volts to 
3,300 volts for the service of the mine. ‘This sub-station was 
used also as a switching point in the overhead transmission 
line, which could be fed from one or more of a number of 
generating stations running in parallel. The skeleton steel 
structure supported insulators for the overhead lines and for 
the various isolating switch links, which could be operated by 
levers from the ground. There were two outgoing cables, at 
3,300 volts, one of which supplied the main ventilating fan, 
and the other fed the shaft cable for the plaht below ground 
at the colliery. 

The accident occurred as the result of a misunderstanding 
between the colliery electrician, who was in charge of the 
insulator-cleaning squad, and a linesman who was responsible, 
in a general way, for switching operations involving the 
transmission system. Arrangements were first made between 
these men upon the understanding that the service of the 
ventilating fan must be maintained, and it was intended, 
therefore, to isolate one transmission line at a time from the 
source of supply and to clean the insulators belonging to one 
line while continuing the supply to the colliery through the 
other line. When the first stage of the work had been com- 
pleted, the electrician at Gartshore learned that the colliery 
fan could be stopped for half an hour and he spoke by tele- 
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Peview of the Report of H.M. Electrical Inspector of Mines for the Year 1929. 


(Voncluded from page 82.) 











phone to the linesman, who controlled the distant switching, 
to alter the original arrangement and to switch off both lines 
so that certain intermediate insulators, which cou!d not oth« 
wise be isolated, might be cleaned. ‘The linesman, howev: 
following the original plan, switched off the second line an: 
reconnected the first line. 

There were two lads on the top of the structure cleanii 
insulators on the dead line during the first stage of the wor 
knowing that other metal within their reach was live 
11,000 volts, with a verbal caution to keep clear, while tl 
electrician-in-charge and another man were cleaning inst 
lators on the last pole of the line before it reached the tower 

It is folly to rely upon the assumed correctness of certain 
switching operations at a distance, and it is entirely contrar' 
to the requirements of General Regulation 131 (g) to wor 
upon conductors that have not been earthed (preferably | 
suitable local switchgear, or adjacent to other conductors that 
are known to be live. If attention had been paid to the warn 
ings and if effect had been given to the sugvestions of M.] 
Circ. 23, which was sent to all collieries in 1927, over the sig 
nature of the chief inspector, this distressing accident nee: 
not have occurred. 


Ignition of Fire-damp. 


Milfraen Colliery, Monmouth.—In this accident, eight me: 
were killed outright and five were injured, one of whom suc- 
cumbed eight days later. A coal-cutting machine, driven b\ 
a 3-phase 50(-volt motor, was at work at a face where fire- 
damp issuing from a break had accumulated, owing to ob- 
structions in the airway following heavy falls of roof. A large 
saddle-shaped cover plate, enclosing the electrical parts of the 
machine, had not been bolted down, so that there was an 
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opening along the horizontal flanged joint through which the 
fame of fire-damp, ignited within the enclosure, could easily 
pass out and cause an external explosion. This cover plate was 
designed to be fixed by four large hexagon head set screws, 
of which three were missing, while the fourth was too short 
to engage with the screw thread in the lower flange. The 
ewitch, Which was of the air-break type, showed signs of con- 
siderable wear and tear, and it had been giving trouble re- 
cently; it appears not unlikely that, when the heavy cover 
plate was last removed, the bolts had not been replaced. 

The starting switch in a coal-cutting machine probably 
receives harder usage than any other part of the electrical 
installation in a mine, with the result that the bolts or screws, 
which secure cover plates that must be removed to give access 
to the switch, are peculiarly liable to be omitted or to fall 
out when they become worn. ‘This risk would be substantially 
reduced where remote control of the machine is adopted, for 
the switch, by means of which the power circuit is repeatedly 
made and broken, is taken out of the machine and placed 
at ihe gate-end. Moreover, as the actual working of the switch 
is independent of the vagaries of the operator, it is less likely 
to suffer rapid deterioration through misuse arising from 
ignorance. 

lo operate the starting switch electrically from a distance 
requires a pilot conductor in the trailing cable and a master 
switch at the machine, but the current required for the con- 
trol circuit is so much less than the power-circuit current that 
the duty required of the master switch is relatively insignifi- 
cant so that the need for frequent attention, with conse- 
quent opening of flame-proof enclosures, is correspondingly 
reduced. Nevertheless, safety with flame-proof electrical ap- 
paratus is fundamentally’ a question of properly organised 
maintenance, with adequate supervision to ensure that the 
routine laid down is strictly adhered to. 
























Non-fatal Accidents. 


There were, in all, 54 notifiable non-fatal accidents and dan- 
gerous occurrences (43 below ground, 11 above ground) attri 
butable either directly or indirectly to the use of electricity, 
involving injury to 55 persons, in addition to five persons who 
were injured in two of the fatal accidents. 

Included in these totals are four instances of outbreaks of 
fire in electrical apparatus or cables below ground and one 
ignition of fire-damp. 
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Figs. 1 to 4.—Approved Points for Earthing Circuits. 





Electricians were injured in eight accidents which illustrate 
the danger of working upon, or close to, live conductors con- 
trary to the provisions of General Regulation 131 (g). 

In Tables V and VI the notifiable non-fatal accidents and 
dangerous occurrences during the last five years are classified 

cording to the contributory cause, and the nature of the 
equipment involved, respectively. 
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TABLE V. 
Non-fatal accidents at Mines under the Coal Mines Act, 
classified according to contributory cause. 
Number of accidents 
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Fig. 5.—Safety Lamps in Use Since 1907. 


TABLE VI. 

Non-fatal accidents at Mines under the Coal Mines Act, 
classified according to nature of equipment involved. 
Number of accidents 

involving— 


1925. 1926. 1927. 1928. 1929. 'I''ls. 
Switchgear. ys 


22 23 23 23 24 115 


Trailing cables and plugs 17 8 18 5 24 92 
Armoured cables mw? « 1 4 2 5 16 
Overhead lines and un- 
armoured cables j 2 3 1 10 
Dynamos and motors 5 — 5 2 ] 13 
Lighting accessories 1 | | 3 
Bell signal systems eo ; _- 
otal — 35 53 54 54249 


Trailing Cables and Plugs. 

During the five years reviewed in Table VI there were 92 
accidents, or 364 per cent. of the total number of non-fatal 
reportable accidents, in which trailing cables and plugs were 
involved. For 1929 the percentage was 44}. 

Table VII shows the number of accidents, both fatal and 
non-fatal, associated with the use of trailing cables and plugs, 
for the last five years (they are classified in accordance with 
proximate causes in the last two years in Table VIII). 


TABLE VIL. 
Number of Reportable 


Accidents. 1925. 1926. 1927. 1928. 1929. Total. 
. a= xe 1 3 6 6 17 
Non-fatal : ; 17 8 18 25 2A 92 


‘Lota! 18 








TABLE VIII. 
Number of Accidents. 


Proximate cause. 


1928. 1929. 
\ccidents with plugs :- 
(a) contact with live end = , 8 2 
(b) cable partly drawn out of termiunals ' 2 
(c) breakdown of insulation ; 5 9 
(d) erroneous connections l l 
Accidents with trailing cable :- 
(e) electrical short-circuit while in use 5 5 
(f) previous injury exposing conductors 6 3 
(7) damaged by machine 3 3 
(h) damaged by haulage rope 2 l 
(i) damaged while shot firing 2 0 
(j) cut while pan shifting 2 2 
(i) run over by haulage ] 2 
(1) struck by hand pick l 0) 
‘Totals ‘ : 31 30 


Testing of Trailing Cables.—In the report for last year a 
method was indicated for locating punctures and incisions in 
the sheathing of trailing cables, which had penetrated to the 
conductors, by means of the spark from an induction coil, 
\pparatus for applying this test has been designed inde- 
pendently both in Scot and and on the North-Fast Coast and 
is in use at several collieries where it is proving to be a valu- 
able aid in applying preventative maintenance. 

It is not so generally known as it should be that appaventiy 
insignificant incisions in the sheath, if they admit moisture t+ 
the cores, will result in inevitable breakdown of the cable. 

It is important, therefore, to detect and repair any such 
injury at the earliest moment. 
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Earthing Circuits for Repairs, &c. 


The considerations that influence the choice of position for 
applying earth connections prior to carrying out work on cir- 
cuits will be of interest to other than colliery electrical engi- 
neers. In figs. 1 to 4 are diagrams of typical circuits and 
classes of switchgear with reference to earthing. 

Typical circuits :—(a) Single feeder outgoing (fed from one 
end only). (b) Duplicate feeders outgoing (fed from both ends 
from the same source). (c) Inter-connector (fed from both 
ends from separate sources). (d) Incoming feeder. 

Classes of switchgear:—(i) draw-out type (pedestal or 
truck, self-isolating. (ii) Fixed metal-clad type (with integral 
or separate isolator on one side of switch). (iii) Cubicle type 
(with separate isolator on one or both sides of switch). 

Each type of circuit is considered with reference to each 
class of switchgear, premising, in all cases where a circuit- 
breaker is used to close the circuit between line and earth, 
that the risk that the circuit-breaker may be tripped while 
men are at work upon the earthed line will be provided for 
by locking the circuit-breaker in the ‘‘on’’ position in such 
a way as to prevent either manual or automatic tripping. It 
is also premised that unless the earthing connection can be 
applied to the terminals of the circuit-breaker, it will be neces- 
sary to provide an isolator with an earthing position. The 
isolator should, of course, be interlocked with the circuit- 
breaker through which the circuit will be completed. 

The following general conclusions are reached :— 

(1) Except for circuits fed from one end only, it is usually 
necessary and generally preferable to apply the earth at (7), 
figs. 1 to 4. 

(2) As most switchboards will control duplicate feeders as 
well as single feeders, and, as the latter may develop into the 
former as the installation grows, it would appear better, on 
balance, to make such uniform provision initially as will 
suffice for either type of circuit in the matter of earthing the 
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line. This desideratum can be achieved by arranging to earth 
at the point (zx) in all cases. 

(3) The case of an incoming feeder, see fig. 4, i.¢., a line fed 
normally from the remote end only, can be regarded as a cir. 
cuit of type (a) or type (b) if the arrangements for earthing 
are applied at the normal source of supply to the feeder, 
Where such a line is controlled at the incoming end by switch. 
gear of Class (i) fig. 4 (1), there is no reason why it should 
not be earthed at that end, if desired, and in that case the 
earth will be applied to the ling through the circuit-breaker, 
as before, at (zx). 

If Class (ii) switchgear with one isolator is installed, the 
isolator will naturally be introduced between the  circuit- 
breaker and the line, fig. 4 (2), so that the circuit-breaker may 
be isolated, on occasion, for detailed examination. In that 
case point (x) is not available, and to apply the earth at (, 
by means of the isolator would be dangerous if the line were 
live, so that the line must be earthed at the other or outgoing 


end. 

If Class (iii) switchgear with two isolators is installed, {ig. 
4 (3), then the earth may be applied at (x), if desired, using 
the circuit-breaker to close the circuit between line and earth, 
but the earth cannot be applied at (y) lest the line should be 
live at the moment. 


Safety Lamps. 


The number and type of safety lamps in use since 1907 nay 
be ascertained from fig. 5. The three principal types of safety 
lamp are: (a) flame lamps having an inner metal chimney, 
(b) flame lamps of the Marsaut type, and (c) eiectric lan:p 
The information relates to the end of each year, except in 
1929 where it relates to June 30th, and Ireland is included 
up to the year 1921. It will be seen that during the pust 
ie the use of electric lamps has increased by over 50 per 
cent. 






A study of the distribution of energy liberated in an oil circuit-breaker, 


when an are is drawn in an oil circuit-breaker is 
considered in considerable detail for various currents 
at 5,500 V, and under the following heads :—(1) energy dissi- 
pated at the contact surfaces; (2) that radiated from the 
arc; (3) that required to heat, vaporise and break up the 
oil; (4) that used in raising the gas to the arc temperature; 
and (5) that used in dissociating the hydrogen present. The 
energies under heads (1) and (2) have been found approxi- 
mately by experiment; that under head (3) has been 
calculated; while from the energy remaining to be accounted 
for, the three terms involved in (4) and (5) have been 
calculated, and a value obtained for the temperature of the 
arc. ‘lhe temperature so calculated, i.e., about 3,500 deg. K., 
is not in accord with ideas hitherto prevalent as to the 
temperature of such areas [e.g., the 1,750 deg. (C. ?) 
given by Dr. Kesselring.] It is, however, the only estimate 
available to the author’s knowledge with any claims to relia- 
bility; it does not contradict any available definite evidence, 
and indeed it receives support from what is available. This 
temperature is practically independent of the current in the 
arc over the range investigated, viz., 270 to 2,000 A. 

Taking the mean value found for the temperature of the 
region in which the phenomena described occur, i.eé., 
3,000° K., we can calculate all the separate losses for any test 
from a knowledge of the volume and constitution of the gases 
liberated, together with the are duration, arc length and 
mean current, and make it possible for the first time to set 
out a balance sheet of all the energy involved. This is carried 
out for a representative or ‘“‘ sample ”’ test in the open-tank 
circuit-breaker, and it is shown that balance is accurate to 
within about 5 per cent., thus checking that the constants 
involved are mutually consistent. The energy calculated for 
about 80 individual tests in the open-tank switch from the 
mean values of the constants involved, including the arc 
temperature, agrees with the observed values with a maxi- 
mum deviation of about 40 per cent., the mean percentage 
deviations being only 12 and 13 per cent., respectively, for 
the’ two assumptions made as to the state of dissociation of 
the gises at the arc. This must be regarded as highly satis- 
fariory, considering the wide range of variations generally 
found in pursuing quantitative measurements on the arc. 


* Report (Ref. G/XT19) of the British Electrical and Allied 
Industries Research Association. 


TT manner of the dissipation of the energy liberated 





and of the temperatures attained. 
By C. E. R. BRUCE, M.A., BSc. 


(Summary of a paper* read before the INsTITUTION OF ELECTRICAL ENGINEERS.) 


It is well known that under identical external conditions wide 
variations of performance are observed, even in repeat tests, 
due to fortuitous variations in the form and activity of tle 
arc itself, of the moving oul, &c., and in each particular case 
these must affect most or all of the quantities which appear 
on the balance sheet. 

The effect of change of conditions on the energy distribution 
has been considered for (a) open-top tank and copper con- 
tacts, (b) open-top tank and aluminium contacts, and | 
closed tank and copper contacts. 

The extensive experimental investigations into the phen 
mena of are rupture carried out for the Electrical Researc\: 
Association by Dr. Bevan Whitney and his assistants at Car- 
ville, have only recently reached a stage allowing a balanc~ 
sheet to be drawn in its present complete form. It is sati 
factory to find that the experimental data thus available allow 
as detailed and as reasonable a balance as that now shown * 
be deduced. The apparent soundness of the conclusio1 
arrived at in the process, or as a result of the balance, ind 
cate that there is now no appreciable amount of energy ul 
accounted for in the arcing process, thus giving a measu! 
of the soundness and completeness of ideas involved, an 
placing the prediction of phenomena which may be expecte: 
in future designs of circuit breakers upon a surer basis tha! 
has been possible heretofore. 

The practical use of studying the manner of dissipation o 
the energy measured by the electrical recording instrument 
is evident, since the designer wishes to know the amount 
temperature, and pressure of the gases liberated undei 
diiferent conditions, what the after-effects of such a liberatio: 
are likely to be, the amount of carbonisation of the oil, th: 
energy used up in and the burning of the contacts, &c., 4 
in such a form that he may know what to expect if he make 
a substantial change in design. Such a study as has bee! 
made is also of the greatest importance in studying the effect: 
produced by changes in the arcing conditions, as, for example 
the substitution of a closed container with different pressure: 
in the gas cushion for an open container, or of contacts o! 
other metals in place of those of copper. The difficulties in 
the way of making an exact study of the energy distribution 
are considerable. There are two main difficulties resulting 
from the high temperature and conditions of voltage and 
current involved; the first arises from uncertainty as to the 
values of the physical constants to be used at temperatures 
approaching those of the electric arc, and the second is the 
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diticulty of knowing what phenomena occur under the con- 
ditions involved. ‘ hae 

The input and output energies of an oil circuit-breaker have 
been balanced with fair accuracy, and average values, over 
about 120 tests, for the percentage distribution of energy for 
circuit breakers with open and sealed tanks and copper con- 
tacts, and average arc lengths at 5,500 volts, on generator Al 
at Carville, are given in Table 1. 


TABLE I. 
Open tank. Sealed tank 
Assuming Mean 
carbon Assuming of two 
and observed methods 
Manner of dissipation hydrogen gases of calcu- 
of energy. present. present. lation. 
Percent. Percent. Percent. 
Contact loss of energy as 13.8 13.8 7 
Radiation energy ees ee 11.8 11.8 11 
Energy to heat and boil the oil 4.9 4.9 9 
Energy to break up the oil :— 
(u) Thermochemical = 12.9 23.¢ 28 
()) Thermodynamical . 1.6 14 
Expansion of the are gas_... 10.2 79 3 
Rai-ing the gas temperature ... 34.6 32.7 3o 
Dis-oclating the hydrogen pre- 
sent a x ; 10.2 3.6 3 


(i) The calculations lead to a lower limit for the tempera- 
ture of the electric arc as drawn in an oil circuit-breaker, 
giving, as they do, the mean temperature at which the re- 
actions described take place. 

The evidence is fairly definite that there is little, if any, 
change in the are temperature with change in current. The 
departure of the temperature, calculated in this way, from 
that of the arc itself, increases as the volume of gas liberated 
increases, owing to the increase in the relative importance of 
secondary actions occurring ia the arc globule. Such a de- 
parture is still further emphasised in tests in the closed circuit 
breaker, but these last yield a similar value for the arc_tem- 
perature itself. The value obtained for the energy radiated 
from the are requires confirmation, but the evidence so far 
available points to a value of 8 volts per cm. of are length. 

The contact drop of potential is close to 30 volts, but the 
fraction of the total energy which is dissipated at the contacts 
naturally varies with the are length; for example, about one 
third of the total energy liberated in a 440-volt switch will be 
absorbed in the contacts. 

It is possible that dissociation is fairly complete in the arc. 
that the oil products exist there mainly as carbon and 
hydrogen, and that the are gases are re-formed when these 
leave the arc space. This case yields similar results, as regards 
the arc temperature, to those in which the arc gases are 
assumed present, these two suppositions being regarded more 
or less as limiting cases; so far the data have not been made 
to vield definite evidence in favour of one or the other 
hypothesis. 

An important variable is the percentage of acetylene present 
in the are gas. As the latter varies from 2 to 30 per cent., 
the energy required to break up the oil to the observed gases 
varies from 2,220 to 5,200 watt-sec. per 1,000 cm’, while for 
a like amount of gas the carbon deposit varies from 0.48 to 
0.21 gram. 

The percentage of acetylene mentioned in a previous paper’ 
is likely to be a maximum value, seldom attained in enclosed 
circuit breakers. The carbonisation of the oil is, however, 
likely to be greater in enclosed circuit breakers than in the 
open experimental switch. 

The main changes observed when the open tank is replaced 
by a sealed container are most marked in the terms represent- 
ing the work done by the gas in expanding, and in the energy 
used in dissociating the hydrogen present, the latter effect 
being partly due to increase of pressure in the tank. The 
change in the percentages in the two cases, other than that 
of the ‘‘ work” term, may, however, be more apparent 
than real. 

The geanges produced by changes in the contact metal, so 
far as they have been investigated, are more marked from the 
point of view of the total energy liberated than from that of 
its distribution. There are not sufficient data available to 
determine whether or not the are temperature calculated in 
this way depends on the boiling point of the contact metal. 

In switches in which contact between the oil and arc is 
closer, as in the case of an oil spray or explosion pot, the 
carbonisation of the oil will be greater, relative to the volume 
of gas produced, the volume of gas per kW-sec. increased, and 
the percentage of acetylene reduced. The mean temperature 
of the gas will be reduced. 

"h author acknowledges his indebtedness to Mr. S. White 
head for much helpful comment and criticism during the work. 
and to Mr. F. O. Mason for assistance with the large amount 
of computation required. 


Discussion. 


Mr. L. C. Grant did not think that the conclusion could be 
reasonably drawn that the energy used in watt-seconds was 
equal to 8 x main arc length X main current X arc duration: 
much more experimental work appeared to be necessary to 
check that, and he believed that further work would show the 
conclusion to be incorrect. Mr. Harle and he had carried 


* Journal LE.E., 1929, vol. 67, p. 557. 
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out experiments with arcs in air, and were rather surprised to 
find that an increase in the mass of contact material had no 
influence on the distribution of energy after a certain point. 
The fact that some of the tests were carried out in an open- 
top switch, and others in a ciosed-in switch, was dismissed 
lightly in the paper, but the difference was undoubtedly ot 
great importance; there was, indeed, a vital difference be- 
tween the performance of an open switch and a closed switch. 
He did not know of any pressure-measuring device which was 
uccurate and which summated successfully the different types 
of pressure and mechanical energy resulting from the passage 
of the are. ‘The rate at which energy was released in an oil 
switch had a vital bearing on the distribution of energy in the 
form of heating of the contacts and of the oil, and the contact 
form and arrangement were equally important. He claimed 
that the quenched-arc switch provided a circuit-breaker in 
which the sub-division of the energy liberated by the are was 
such that a much greater proportion of the energy was picked 
up by the contacts. 

Mr. B. H. Leeson criticised the paper from the point of 
view of one closely associated with the manufacture of 
switches. The size of the apparatus used in the experiments 
probably did not affect very much the general mathematical 
side so far as open tanks were concerned, but it would pro- 
bably affect the results rather much in the case of the closed 
type of circuit-breakers, which was the type in practical use. 
He thought the value of the paper would be enhanced if in- 
formation could be added as to are length, are duration, and 
the voltage of the current broken. It could not be assumed 
definitely that the energy absorbed in the closed-type was less 
than in the open-type breaker, unless the total amount of the 
are energy was known. 

Mr. J. K. Brown mentioned some points raised in a com- 
iunication by Dr. Kopeliowitsch, who agreed with the value 
of 30 volts for the contact drop of potential, and pointed out 
that no mention was made in the paper of work by von Engle 
and A. L. Muller in the V.D.E. Fachberichte. Reference was 
also made to certain discrepancies between the work of 
Kopeliowitsch, Kesselring, and the author of the present paper 
in regard to the oil piston energy. ‘The importance of the 
mean temperature of the gas globule contents was also 
emphasised. 

Mr. E. B. Wedmore (director, Electrical Research Associa- 
tion) said that the author of the paper had presented to the 
Institution for the first time a balance sheet which was com- 
plete on both sides, and although it related only to certain 
conditions of an experimental nature, the research had taken 
into account all the important factors that need be considered, 
so that when the next man came along with better facilities 
than those now avilable he could apply this work to another 
design, perhaps of a very much heavier type and under ser 
vice conditions. It was unfortunate that the research had not 
been carried out on the commercial article, but, as in so many 
other instances, the E.R.A. had not the facilities. It would 
be pleased to carry out researches in the region of 100,000 to 
500,000 kVA just so soon as the industry was prepared to find 
the funds to provide the facilities. 

Mr. S. D. Norberg, of the Consulting Department, A.S.E.A., 
Vasteras, Sweden, in a written communication, said he found 
difficulty in reconciling the value found for the are tempera- 
ture with that assumed in the paper for the hot-spot tempera- 
ture, and suggested that it would be better to assume that the 
radiation energy, being surface effect, was proportional to 
the square root of the current, instead of directly proportional 
to the current, since it was to be expected that the current 
density was constant, as was also the temperature. He ques- 
tioned the use made of the E.R.A. formula in calculating the 
energy in the specimen test for which the simple balance sheet 
was constructed, as there was no proof of its correctness. He 
particularly called attention to the lack of knowledge of the 
geometrical dimensions of the arc as opposed to the gap length. 
Finally, he doubted whether it was right to assume, even 
approximately, that the contact and radiation energy were 
the same for aluminium as for copper contacts. 

Dr. Kesselring also sent a communication, in which he sug- 
gested that the high-temperature value in the paper was partly 
due to no account having been taken of the vapour in the 
globule. He did not understand the calculation in the paper 
of the ‘ radiation energy,’ but stated that the energy required 
to break up the oil agreed with the results of von Engel, and 
that the energy to heat the gases and that used in oil move- 
ment were in agreement with his own results. He did not, 
however, regard the energy required to dissociate the hydrogen 
formed as of any importance. 

The Author, replying, said Mr. Norberg might be right as 
regarded the radiation energy being proportional to the square 
root of the current, but he himself had looked at it from the 
point of view that it was the energy liberated in the pro- 
cesses of are conduction proper when a saturation state had 
apparently been reached, and each little conducting element 
behaved in the same way, whether it was part of a 200-A are 
or a 2,000-A arc. Whilst appreciating the importance of deter- 
mining the mean temperature of the globule contents, he 
emphasised the point that that was not the aim of the paper, 
which was to deal with the more fundamental aspects of the 
question. The vapour in the arc globule was of little interest 
in making the present calculations. The energy used in dis 
sociating the hydrogen represented a very concentrated source 
of energy, and at the higher temperatures found in individual 
tests it played the part of a governor on the temperature. 
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Everything had been taken into account in the experiments as 
far as he knew, and the next thing was to study the eflect of 
change of scale and change of circuit-breaker properties on 
the various items, work which would be done when the neces- 
sary facilities were provided. 

Mr. C. C. Paterson, President, I.E.E., in proposing a 
vote of thanks to the author, said the impression which the 
paper left upon him was one of very great confidence in the 
fine work being done by the Electrical Research Association, 
and keen satisfaction that fundamental research of such high 
order was in progress in this country. The pioneer work being 
done in this subject was recognised all over the world, and the 
paper was an earnest of what the combined efforts of the 
manufacturers and supply authorities in this country were 
going to achieve as the importance of researches of this kind 
were more widely appreciated. 








Mercury-are Rectifiers. 





The development and present commercial position of the 
glass-bulb type. 


By A. Dean, Grad. I.E.E., and M. M. MacMaster, Stud. I.E.E. 


(Abstract of paper read before the | ONDON STUDENTS’ SECTION 
of the InsTITUTION OF ELECTRICAL ENGINEERS.) 


ECTIFICATION is characterised by temperature-differ- 
R ence between anode and cathode. The carbon or iron 
anode is kept at a comparatively low temperature, 
below dull red heat (about 500 deg. C.), and has practically 
no electronic emission, whereas the mercury cathode poo] at 
the ‘‘ cathode spot,’ or extremity of the arc, reaches an esti- 
inated temperature of 3,000 deg. C., resulting in a rapid 
evaporation of mercury and filling the evacuated glass. bulb 
with ionised mercury vapour. Electronic emission of the 
anode, when positive, follows, as a result of the high mobility 
of the negative electrons, compared with that of the relatively 
slow-moving positively charged particles. Hence, the current 
flows practically only when the anode is positive. 

Between the a.c. two-anode mercury-vapour are lamp and 
the modern glass-bulb rectifier there is a considerable differ- 
ence in voltage distribution throughout the rectified circuit. 
Higher voltages have resulted in the evolution of a specially 
shaped anode arm; larger currents, with increased mercury 
evaporation (3 lb. per min. per 100 A.) necessitate cooling 
arrangements and condensing space. 

In designing the anodes, a compromise is made between 
minimising the are voltage-drop due to its length, and ensuring 
safety against flash-over, or internal short-circuit between 
anodes insufficiently separated. 

Methods of obtaining initial high ionising potential at the 
mercury surface are: (i) static starting, as in mercury-vapour 
lamp tubes and small mercury-are rectifier bulbs, the high 
secondary e.m.f. of a make-and-break induction-coil being 
applied between cathode and a metallic coating on the glass 
outside the cathode, connected to the anode; (ii) completing 
an inductive circuit via cathode mercury touching anode or 
subsidiary anode, and then breaking circuit inside the bulb to 
form an arc. In the case of the rectifier, full voltage is not, 
of course, used to start the arc. An auxiliary winding on the 
supply transformer supplies two smaller exciting anodes which 
act like an a.c. lamp and keep the bulb “ live,’’ i.e., full of 
ionised mercury vapour. Details of power required to maintain 
excitation are supplied for various rectifier bulbs. 

The rectified circuit, comprising the d.c. load, is that be- 
tween cathode and mid-point of the ac. supply. Regarding 
the single-phase full-wave rectifier as being more correctly 
termed bi-phase, with a phase-difference of 180 deg., the idea 
is extended to polyphase systems, star-connected, the star-point 
of the supply transformer secondary forming the negative 
terminal of the d.c. supply. The 6-phase double-star connec- 
tion is the most usual, but 12-phase is common; the number of 
phase connections is a compromise between satisfactory wave 
form and economic use of copper in the transformer secondary 
winding ; thus, a 6-phase arrangement may require up to 60 per 
cent. and 12-phase up to 80 per cent. more copper than 3-phase. 

Details of the wave-form, power factor, and efficiency of 
three typical glass-bulb mercury-arce rectifier outfits are given, 

Typical performance curves of a 500-kW 600-V glass-bulb 

rectifier : full-load efficiency, 93.75 per cent.; 4-load, 93.35 per 
cent.; 1}-load, 93.15 per cent.; no load loss, 7.5 ; 
regulation, 4 per cent.; full-load power factor, 0.96; 3-load, 
0.96; 4-load, 0.90; 4-load, 0.91. 
_ The efficiency of a 250-V balancer-set varies only slightly 
from 84 per cent. between 4- and full-load with a regulation 
of 6 per cent., the lower efficiency being due to the drop in 
volts across the arc remaining constant irrespective of the im. 
pressed voltage. 

The effect of temperature on efficiency is again emphasised by 
a description of the fan-load relay. Overload capacities com 
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pare favourably with other forms of rectifying plant, but. 
owing to risk of backfire and flash-over, mercury-arc rectifier 
outfits are generally underrated, as a likely cause of such 
occasional failure is the overheating of anodes. 

A description of the various uses of mercury-are rectifiers 
in traction and lighting, especially 3-wire systems, is illustrated 
by lantern slides. 

The authors’ thanks are due to Messrs. Hewittic Electyi, 
Co., Ltd., for diagrams and slides, and to Mr. E. O. ‘Jaylor. 
for the use of slides and his valuable assistance. 


Discussion. 


As might be expected, a large proportion of the discussion 
resolved itself into a debate as to the respective merits oj 
rectifiers and rotary convertors, with a sub-division of the 
former camp into the glass-bulb and steel clad types. It was 
said that the field of application of d.c. would be almost 
entirely limited to traction. Large units would be necessary, 
and the metal-clad type could be made up to 5,0) k\\ 
(another speaker gave 16,000 amps. at 600 V as the upper 
limit). Six and twelve-phase connections were used because 
anode current was less; a resonant shunt on d.c. side 
absorbed troublesome harmonics. At 600 volts the rotary con- 
vertor was more efficient above half-load, but at 1,500 volts 
the rectifier had a slight advantage at all loads. Rotary con- 
vertor transformers were simpler and filled less space (though 
it was mentioned later that a 500-kW glass-bulb rectifier y 
quired only 8 tt. 6 in.), and their higher reactance limite: the 
short-circuit kVA. It was pointed out that recent investi- 
gations by Langmuir in the U.S.A. had shown that the tem- 
perature of cathode was about 600 or 700 deg. C., and 
not 3,000 deg., the extreme brightness being due to ionisiition 
and not to very high temperature. The absence of difficulty 
in retaining the vacuum 1n the glass-bulb rectifier and its low 
cost of maintenance (the life of a bulb, representing 10 pet 
cent. of the cost of the installation, was given at 1,000 hours 
were mentioned as points in its favour, and the dividing line 
between the spheres of the two types was given by one spe:ker 
at 500 kW. On the other hand, the metal-clad type could be 
erected out of doors. Another speaker referred to the policy 
of a railway company, with a heavy service operating at (i) 
volts, to substitute rectifiers for rotaries of over 2,000 kW. 
One of the reasons was that a rectifier sub-station could be 
on load after a shut-down in three seconds as against four 
minutes with a rotary convertor sub-station. High-speed 
breakers would be used. The capacity of glass-bulb rectitiers 
now installed in Great Britain was given at 150,000 kW, of 
which 120.600 kW worked at voltages of about 230 and 460: 
some 15,000 kW of the metal type were also installed. 

In regard to overall costs, the view was expressed tliat, 
except for completely automatic operation, the rotary-con- 
vertor sub-station held the advantage. It was also stated that 
owing to the method of rating rectifiers, they could stand a 
25 per cent. overload for two hours and over 100 per cent. 
momentarily. ‘The following took part in the discussion: 
Messrs. Mountford, Taylor, Jewiss, Wood, Jervis Smith. 
Whyke and Brown. 

Professor J. T. McGregor Morris, who occupied the chair, 
referred to the high quality of the discussion. 

Mr. W. J. Walton moved the vote of thanks to the authiors 
and to the chairman. 


Mr. M. M. MacMaster, who read the paper, replied to some 
of the points raised, and said that his data must be taken to 
refer more especially to mercury-arc rectifiers of the glass-bulb 
type. The joint author, Mr. A. Dean, was unable to be pre- 
sent owing to ill-health. 








Energy Export. 


The Belgian Government suggested to the Secretary of the 
League of Nations the inclusion in the programme of the 
European conference which opened at Geneva on Janus«ry 
I6th the question of the electrical industry. ‘lhe proposal 
points out that development is proceeding in an increasing 
measure in the direction of the transmission of power over 
long distances, this being a condition for the rational use 
of sources of electrical energy. For some years past the 
chief industrial countries with common frontiers have been 
connected together by means of high-voltage lines and the 
electro-economic relations between these countries have in- 
creased, but in some countries the carrying out of such 
schemes is rendered not inconsiderably difficult by legislation. 
The Belgian proposal suggests that there must now be taken 
into consideration the question of the extension of the ex- 
change of nower over the whole of the Furonean continent, 
and that therefore it is necessary to prepare general common 
regulations and remove all hindrances which are opposed to 
such development. The opinion of the Belgian Government 
is that the work hitherto carried out by the League of Nations 
in this branch has remained without result because an ideal 
solution of the problem has been striven for, and that the 
solution is necessary and possible within the framework of 
European efforts at agreement. 
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Reviews. 


Street Lighting Practice. By Warp Harrison, O. F. Haas 
and K. M. Rem. Pp. v+270. London: McGraw-Hill 
Publishing Co. Price 17s. 6d. net. 


In the preface of this book the authors state that ‘‘ it was 
with the thought of making available in one place such in- 
formation as the authors have, that the writing of this book 
was undertaken.’’ This compilation has resulted in a volume 
which will prove of value to those interested in street lighting 
and, if it reaches the hands of city surveyors and municipal 
authorities, may do much to advance this 1mportant branch 
of municipal work, even in this country. 

it is unfortunate that so little space has been given to 
European practice and the discussions of the International 
Congress on Illumination, 

fhe first chapter under ‘‘ Historical ’’ credits the ‘‘ Mayor 
of London with probably the first attempt at comprehensive 
street lighting,’’ but beyond that very little reference is made 
to anything but American practice; nevertheless, when refer- 
ring to ‘devices intended to concentrate the bulk of the 
light from the lamp within the boundaries of the street,” of 
the two examples given, one is constructed under a well- known 
but now superseded British invention. 

The second chapter entitled “‘A View of the Problem, 
though short, is full of interest and emphasises clearly how 
little the importance of the problem is appreciated. The value 
of street lighting is clearly brought out in the third chapter, 
as regards the safety of the public and other features, but no 
attempt is made to co-ordinate this with the degree of iilumina- 
tion and other tangible factors. 

Chapter 4, consisting of two pages, is the only section given 
to gas lighting, and an interesting feature is noted, namely, 

‘asa matter of fact the candle-power of the gas mantle lamps 
depends almost entirely upon the care in maintaining them, 
and will be found to range from 20 to 60 c.p., depending upon 
the effectiveness of this maintenance,”’ the consumption being 
from 34 to 5 cu. ft. 

Chapter 5, given to arc lamps, is now practically out of date 
as far as this country is concerned, but in chapter 6 on incan 
descent lamps some very valuable data are reproduced. 

Chapter 7 on reflecting, refracting, and diffusing media, is 
not only interesting on account of the historical notes it con- 
tains, but also for the collection of illustrations and curves 
which clearly define these phenomena. 

Chapter 8, which is given up to series systems and control, 
will not interest English readers to any large extent, but is 
worth perusal especially those paragraphs relating to time 
switches and remote controls, in which the synchronous-motor- 
operated clock switch is referred to. 

Chapters 9 to 17 represent much valuable matter which it 
is useful to have under one cover. 

Chapter 18 deals with ‘‘ cables overhead and underground ”’ ; 
unfortunately, the relative costs are omitted, thus leaving out 
what is so often the controlling factor. 

Chapter 19 on ‘‘ systematised maintenance ” wiil go far to 
assist engineers when choosing the fittings most suitable for 
street lighting. 

Operating costs are dealt with in chapter 20, but no actual 
cost figures are given; the same applies to chapter 21 on 
“methods of financing.” 

“Contracts and specifications ’’ are dealt with in chapter 
22; these are typically American and do not attempt to put 
forward any proposal such as that embodied in the British 
Engineering Standards Specification for Street Lighting (No. 
807-1927). This specification is only mentioned as printed pre- 
viously in 1927; it was in fact approved in August, 1927. The 
following view ‘of it is given by the authors: ‘If any illu 
mination measurements are to be made, it is preferable that 
they be in the form of photometric tests of the candle power 
or lumen performance of the lamps or lighting units, in one 
of the relatively few laboratories which have adequate equip- 
ment and trained photometrists.”” The experience in this 
country is that such tests do not indicate the results which 
are obtained in practice when the lamps or fittings are erected 
in the streets, due largely to numerous other factors such as 
erection, maintenance, adjustment, &c., the result of which 
ean only be tested by actual performance in the streets. The 
authors deal with the latter under “ verification tests,’’ but 
the arguments used are not convincing, and their statements 
that the B.E.S.A. Specification does ‘‘ not seem likely to be of 
use for contractual purposes ’’ is already being disproved in 
this country. 

The later chapters and appendices, given up to ‘‘ Explana 
tion and Definitions of Terms,” ‘‘ Tilumination ere 
and Calculations,”’ ‘ Principles of Street Lighting,’’ and ‘ 
Bill,” with the exception of the last, are largely reprints of 

existing publications. The final appendix (E), containing 

‘ Representative Candle-power Distribution Curves,” is 
probably the most useful part of the hook, as all these are 
reduced to a 10,000 lumen basis. thus making comparison easy: 
unfortunately, it does not include the more modern fitting: 
now being adopted i in this country. 

We are of the opinion that this hook is well compiled and of 
considerable interest, and will make a valuable addition to the 
shelves of those interested in street lighting 
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The Theory and Design of Illuminating Engineering Equip- 
ment. By L. B. W. Joutey, J. M. WaALpDRAN, and G. H. 


Witson. Pp. xxxi+709; figs. 459. London: Chapman 


and Hall. Price 45s. 
Accurate design of lighting equipment still presents diffi- 
culties to illuminating engineers, largely on account of the 
multitudinous problems which are involved. 


The authors quite readily point out that there are admirable 
works on photometry, and suggest that the subject of 
illuminating engineering has been sufliciently well covered by 
others writers, and therefore purpose to deal with design. 
This work will certainly considerably assist students as to pro- 
cedure on lighting design. 

The book extends to 700 pages, and in critically reviewing 
the work, one cannot help wishing that the authors had 
definitely ‘confined their attention to design and had not tres- 
passed unnecessarily on light and vision, physics of light pro- 
duction, and design of constant-current transformers, as the 
inclusion of this matter does much to obscure the value of 
the book from a design point of view. The book as a whole 
is delightfully written and well illustrated. 

The introduction alone is a charming essay on light, and 
the authors have not hesitated to point out that modern 
lighting engineers are much more concerned with light flux or 
luminous intensity than candle-power values. 


The suggestion is made that “illuminating engineer’ is 
really a misnomer, and that since brightness contrast is so 
important in bringing about visibility, a better designation 
would be “ brightness engineers. 

Chapter VII is devoted to filament lamps, and, while much 
of the material has been published elsewhere, it finds fitting 
place in a book on design, as these characteristics represent the 
basis from which all lighting design must proceed. The section 
dealing with incandescence and nigrescence of electric lamps 
is interesting, but does not immediately effect design of light- 
ing equipment. 

Further chapters deal with mercury-vapour lamps, cold- 
cathode lamps, and hot-cathode lamps. ‘The information given 
will appeal widely to engineers in view of the scarcity of 
data on these newer illuminants. 

From a design point of view, the ensuing chapters are 
by far the more important in the book. There are many 
practical points given in connection with the design of interior 
lighting fittings, street-lighting fittings, floodlights, shop 
window lighting fittings, &c. On page 207, the authors 
indicate that in the standard ranges of lamps screw caps are 
provided en all lamps of 150 watts. It is well to bear in mind 
that in the present B.S. Specification 161, the 150-watt lamp 
is provided with either b.c. or E.s. caps. 

The authors condemn the use of b.c. lampholders, and ex- 
press the wish that the E.s. holder were more common in 
Great Britain. This appears to be a little too dogmatic, as 
the modern b.c. lampholders have been vastly improved and 
are rated to carry 1-1/2 ampere, so that there is some excuse 
for suggesting on the score of standardisation that the b.c. 
holder and the Goliath Edison screw lampholder should be 
retained, and that the Edison screw lampholder which is 
used almost solely for the 200-watt lamp might be abandoned 


Chapter XX deals with the design of reflector profiles, and 
gives excellent information and suggestions for the design of 
lighting equipment. 

Other most informative chapters deal with the optica! 
properties of diffusing glassware and the design of diffusing 
equipment. A simple reading test is suggested as a measure 
of the diffusing properties of glasses, while some useful data 
are given as to the transmission factors of enclosing units of 
varying weight. The interesting fact emerges that with opal 
enclosing units with whitened canopies, a luminous efficiency 
in the neighbourhood of 80 per cent. might be expected. 

The authors next give a fascinating study of a method 
by synthesis for the design of refracting equipment such as 
is commonly employed for street-lighting equipment. 


Section 12 of the book is devoted to studies in theory and 
design of projectors, headlights, searchlights, signal projectors 
and “beacons, and to kinema and lantern projectors. As ex 
pressed previously, one cannot help wishing that much of the 
subsequent material had been left out so as to make the work 
less unwieldy. In some instances, as, for example, the design 
of electric signs, the authors only quote American practice 
and ignore British literature on the subject. 


The appendices at the end of the book are clearly and 
concisely written, the first dealing with limits of manufacture 
being especially valuable. 

It is quite impossible to review a work of this character 
as adequately as we could wish, and the illuminating engineer 
must ‘‘dip’’ into it himself, and at that frequently, in order to 
assess the very great value of the work s0 studiously 
and carefully compiled. Although it does not enable anyone 
to sit down and straightway design such a simple piece of 
apparatus as a shop-window reflector, it nevertheless gives 
cardinal factors which cannot fail to assist the designer of 
modern lighting equipment. There is so much valuable 
material in the central portion of the book, that one hopes 
that the authors, when revising the book, will consider the 
publication of these sections separately at.a more moderate 


price. 
D 





An American Manufacturer’s Views. 


Mr. Clarence L. Collens, president of the United States 
National Electrical Manufacturers’ Association, recently 
stated that, although in 1930 electrical manufacturers, in 
common with many other lines of industry, had been disap- 
pointed in the course of business, the conditions carried some 
measure of encouragement. ‘‘ The belief had been,’’ he stated, 
*‘ that the mid-year, or at least the last quarter, would show 
some accession from low levels, but the contrary has been the 
case, probably due to the fact that the average business cycle 
in electrical manufacture tends to lag somewhat behind genera! 
business. However, in no previous depression has there been 
so much evidence of sound thinking, and so marked an absence 
of departure from normal market levels in an effort to increase 
sales or to obtain a larger proportion of the business available. 
The resultant stability has been both exceptional and gratify- 
ing, and presages a similar conservative and understanding 
treatment of future conditions, which cannot but be of benefit 
to the industry. In addition, I feel that the favourable factors 
of ample credit at low rates, depleted stocks, both of raw 
materials and finished products, and 6 very general liquidation 
in the prices of the industry’s principal raw materials, cannot 
be without effect in bringing about recovery.”’ 


Siamese Imports of Machinery. 


Although Siam is fundamentally an agricultural country, her 
imports of machinery have shown a steady increase during 
recent years. During 1928-29 the total value of imports was 
about £1,200,000, as compared with only £245,000 for the fiscal 
year 1925. The bulk of the machinery requirements are natur- 
ally connected with rice milling, teak lumbering, saw milling 
and tin mining; dredging machinery for tin mines represents 
the greater part of her imports and about 75 per cent. of these 
dredges are of British origin. Power-generating machinery 
constitutes the largest single item in machinery imports from 
the United States and was valued at £188,000 in 1928-29, or 
only just under half the total value of all such imports, which 
compares favourably with a proportion of less than 4 per cent 
in 1925.—Reuter’s Trade Service. 


Swedish Industry and Trade. 


The official Swedish Economic Review for December states 
that during the autumn Swedish industrial life was increas- 
ingly affected by the general economic depression. Employ- 
ment decreased and the level of prices showed a steadily falling 
tendency. It was primarily the exporting industries which 
were affected by the depression. Those producing for the 
home market remained in a fairly favourable position. On 
the whole the country’s condition is not considered to be par- 
ticularly unfavourable; industrial employment is _ stil! 
moderately good in spite of the decline. The electrical engi- 
neering industry reports a good stock of orders. 

In the first ten months of last year electrical machinery 
valued at 29,291,000 kr. (£1.627,000) was exported from 
Sweden, as compared with 26,654,000 kr. (£1,480,000) in the 
corresponding period of 1929. During the same period the 
telephone and telegraph apparatus exports were valued at 
12,434,000 kr. (£690.000), against 11,222,000 kr. (£628,000) in 
January-October, 1929. 


Newcastle Contractors’ Dinner. 


The 30th annual dinner of the Newcastle branch of the Elec- 
trical Contractors’ and Allied Associations was held in New- 
castle on January 10th, Mr. W. J. S. Richardson presiding. 
Mr. R. P. Sloan (managing director, Newcastle Electric Supply 
©o., Ltd.), in proposing ‘‘ The Association,” said that he 
believed Newcastle could claim to be its parent, there having 
been a Newcastle & District Electrical Contractors’ Associa. 
tion quite a number of years ago. It was very pleasing to note 
that the Association was out for the very highest standard of 
work. Electrical contractors and supply authorities were the 
only people who came into direct contact with the consumer, 
and the supply authority was fortunate when it found the 
contractor keen on doing good work. The necessity for an 


extension of electricity supply was never greater than to-day. 
In the past many supply authorities had confined their ener- 
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gies to obtaining customers for lighting and with eonside: 
able success. but if they were to make a success of the 
national scheme it was essential that the consumption of elec 
tricity should be very materially increased. ‘That obviously 
could not be done where saturation point had been reached in 
lighting unless they also induced consumers to use electrical 
apparatus more generally. This should be made as foolprooi 
as possible. They all regretted that Colonel Vignoles was 
retiring from the directorship of the Electrical Development 
Association, but were pleased to welcome so excellent a six 
cessor as Mr. A. C. Cramb. Mr. H. C. Hazel (national pre- 
sident, E.C.A.) responded, and said that Newcastle was the 
headquarters of one of the largest supply undertakings in the 
world. They looked to the local branch to maintain its best 
traditions of vigour and enterprise, and felt sure it would «do 
so while it had outstanding members such as Messrs. Robson 
and Cross. Mr. W. Cross proposed the ‘‘ Institution of Elec- 
trical Engineers and Kindred Associations,’ and Mr. |). 
Maxwell Buist replied. 


** Drydex ’’ Dry Batteries. 


Our readers will be interested to learn that the famous 
** Exide ’’ battery makers are about to place on the market 
range of dry batteries designed for wireless work. Very large 
stocks of varying capacities suitable for practically all forus 
of receiving sets will shortly be available for delivery, and 1 
wide national advertising campaign will be undertaken next 
month. The world-wide reputation of ‘‘ Exide ’’ accumulators 
will ensure that the dry battery is an equally satisfactory pro 
duct, and ali traders who desire information should get in! 
touch with the CHLORIDE ELEctRIcAL STorAGE Co., Lrp., Clift« 
Junction, Manchester. 


Recent Contract. 


The British THomson-Houston Co., Lap., Rugby, has 
obtained an important order from the London County Council 
for two 20,000-kW turbo-alternators, complete with fee: 
pumps, heaters, evaporators and condensing plant. These sets 
will be installed in the Greenwich power station for supplying 
power to the L.C.C. Tramways. 


The British Industries Fair. 


The list of exhibitors in the Birmingham Section of this 
vear’s Fair, which appeared jin our last issue, did not includ: 
the name of the Crane Founpry Co., Lrp. This company is 
showing a variety of soft grey iron castings for the electric: 
industry. 


Czecho-Slovakian Tarifis and Electrical Trade. 


The Board of Trade Journal reports that upon the lapse of 
Czecho-Slovakia’s commercial treaty with Hungary the Cus 
toms duties applicable to goods imported into Czecho-Slovakia 
from countries receiving ‘‘ most-favoured-nation ’’ treatment 
(including the United Kingdom) are increased. Among the 
goods affected are the following :—‘ Electrical ringing. 
signalling and railway-safety apparatus, weighing 5 kg. «1 
more,’ duty increased from 2,100 to 3,000 Czech crowns pe! 
100 kg.; ‘‘ switch and contact devices, mounted fuses and 
similar electrical conduction apparatus, all these in holders 
(boxes and the like), weighing up to 250 gm. each,” froin 
2,250 to 4,500 cr. per 100 kg.; and ‘‘ mounted holders and 
mounted stands for electric incandescent lamps,’’ from 1,4() 
to 2,200 cr. per 100 kg. 

During November last Czecho-Slovakia imported electric 
goods and machinery to the value of 37 million Czech crowns 
(£226,000), bringing up the total for the first eleven months 
of the year to 291 million crowns (£1,774,000). 


A *‘ Kye ’’ Lamp Display. 

The British Execrric TransrorMer Co., Lp., has sent us 
a photograph of a display of ‘‘ Kye’’ lamps recently made 
by the Oxford Camera & Gramophone Co., Ltd., Tottenham 
Court Road, W. This provides a good example of the arrang: 
ment of an effective single-feature display at little cost. 
“Kye” cartons form the principal item and in the back 
ground above a nest of “ Kye” lamps is mounted the com- 
pony’s well-known showcard. 
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Dutch Lamps and Wireless Apparatus. 


Concerning reports which have been in circulation on the 
Amsterdam Exchange with regard to dismissals of workpeople 
from the Philips works, it is announced from Eindhoven that 
discharges are to be expected owing to the progressive transfer 
of the production intended for export to foreign subsidiary 
undertakings. The factory in Australia is now to be erected 
ind will probably begin production in a few months, while 
other works are also to be established in other countries as the 
high duties hamper the supply of these markets from Holland. 


A D.O.T. Guide to Persia. 


The latest of the series of commercial guides issued by the 
Department of Overseas ‘l'rade relates to Persia and therefore 
has a topical value. ‘The information is most interesting and 
undoubtedly useful to travellers in Persia. 


New Municipal Showrooms. 


Bedford Corporation Electricity Department, under the 
supervision of Mr. R. W. L. Phillips, borough electrical engi 
neer, is at present engaged on a scheme to advance the develop- 
ment of electricity supply in surrounding rural areas, and in 
order to attract attention to the many domestic uses of elec 
tricity, new showrooms have recently been opened in Bedford, 
equipped with modern lighting, heating, cooking and othe: 
domestic appliances. The main display window has been 


Bedford Corporation Electricity Showrooms. 


equipped with ‘‘ Gecoray ”’ reflectors and floodlights Which 
assist attractive displays of appliances. The products of a 
number of well-known companies are represented in the dis 
play, and in the accompanying illustration there will be, seen 
‘* Magnet "’ fires, fittings and appliances, and ‘‘ Sunray ’’ and 
Ferranti fires. 

latm Town Council has approved a proposal by the 


borough electrical engineer for the establishment of an elec 
tricity showroom in High Road, | .eytonstone. 


Wholesale Prices in 1930. 


In a special article the Board of Trade Journal surveys the 
course of wholesale prices since 1924 and analyses the general 
figure to show what proportion of the fall in these prices has 
been due’ to cheaper food and what proportion to raw materials 
used in industry. It is shown that the overall figures expressed! 
as a percentage of the 1924 level have been as follows : 1925, 
95.7: 1926, 89.1; 1927, 85.2; 1928, 84.4; 1929, 82.1; and 1930, 
71.9. It will thus be seen that the price-fall last year was by 
far the greatest during the period, representing a decline of 12.4 
per cent. as compared with 1929. The reduction in raw 
material prices has been greater than that in food prices, the 
values for 1930 being, respectively, 76.1 per cent. and 69.6 per 
cent. of the 1924 values. It is further shown that the average 
values for 1930 expressed as percentages of 1913 values were : 
*ood, 126.6; raw materials, 115.5; all articles, 119.5. 


Unemployment. 


During the week ended December 29th the number of the 
registered unemployed increased by 234,756 to 2,643,127, this 
being the highest total reached since the war; the total was 
2 408.371 on December 22nd and 1,510,231 on December 30th, 
1929. It is estimated that at December 22nd, 1980, there were 
approximately 9,401,500 insured persons age 16 to 64 in employ- 
ment in Great Britain. This was 99,700 fewer than a month 
before and 11,800 fewer than a year before. 
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American Companies’ Construction Programme. 
Mr. Matthew S. Sloan, president of the New York Edison 


group of supply companies, announced last week that the 
five companies’ expenditure upon construction during 1931 
would be $48,167,300. The largest item in the “* budget ”’ 
is expenditure upon the improvement of the distribution sys 
tems of the companies and particularly for removing overhead 
pole lines in Brooklyn and Queens. Generating stations will 
absorb $11,409,200 and sub-stations $652,600. Mr. Sloan ex- 
plained that one reason why the total expenditure would be 
$28,000,000 less than in 1930 was the fact that the companies’ 
plant capacity was now well ahead of the demand, especially 
as the demand did not increase at its normal rate last year. 


Italian Foreign Electrical Trade. 


Official returns just to hand show that the imports of elec- 
trical machinery, apparatus, and fittings into Italy during the 
nine months ended with September last attained a value of 
£2,791,120, as compared with £2,762,550 in the corresponding 
nine months of 1929. The exports of similar material ot 
Italian manufacture during the same period declined from 
£700,620 to £670,540. 


The German Electrical Industry in 1930. 


Among the various reports on different branches of industry 

contained in the annual volume issued by the Frankfort Cham- 

ber of Commerce for 1930, are two dealing 

With the situation of the electricity supply 

industry and the development of the 

“special ’’ branches of the electrical manu- 

facturing industry in the Rhine and 

Main industrial region. The supply industry 

is discussed by Prof. Salomon, who states 

that in normal times most supply works with 

industrial consumers were able to reckon on 

an annual increase in the production of be- 

tween 15 and 20 per cent., but in 1930 there 

was a decline in the output. In general an 

increase Only took place in the use of elec- 

trical appliances for domestic purposes and 

in part in the case of electric lighting, and 

these branches continue to develop due to 

propaganda’ and the introduction of special 

tariffs. It is considered probable that small 

and medium-sized works in future will not 

be enlarged, and will probably gradually be 

discontinued. Concerning the electrotech- 

nical ‘*special’’ industry, Herr Haeffner 

states that 1930 was not a favourable period, 

and that in the conclusion of contracts a 

dominating réle was played by business on 

contra account. In this matter the large 

firms are said to exercise their capital power 

against which the special works are unable 

to offer a similar pressure. It is also possible 

for the large concerns in the export trade 

frequently to get business owing to their 

capital strength which is denied to the 

special works. The normal degree of activity 

was not reached in the electrical industry 

mainly as a result of the diminution in the 

sale of energy and in the extensions at the 

producing and. distributing works. The 

central station business was about one half of that in 1929. 

which in its turn was already under the influence of a decline. 

The increasing reserve in the erection of dwellings and settle 

ments brought about a diminished sale of installation 

materials, &c. However, in place of this, success was obtained 

in the export trade, although hindrances were met with owing 

to the promotion of national industries and import duties, 

which were only countered by low prices. The measuring 

instrument branch was also severely affected by the decline in 
trade. 


Bruce Peebles in Camada. 


BrucE PEEBLES (CANADA), L1D., was recently incorporated in 
Montreal. Electrical News and Engineering (Toronto) reports 
that the department of the company’s agents which has been 
handling Bruce Peebles products for the last three years has 
been transferred bodily to the new company and its Toronto 
offices will be retained. The new company will handle a.c. 
and d.c. motors; a.c. and d.c. generators; motor-generator sets 
rotary convertors; motor convertors; transformers; mercury 
are rectifiers; Ellison control gear and recording instruments. 
The executives of the company consist of Mr. F. G. Dixon, 
K.C., president, Mr. §S. A. Gaskell, managing director, 
Montreal, and Mr. S. E. Bastow, director, who is also manag 
ing director of Bruce Peebles & Co., T.td.. Edinburgh. 


Employés’ Representation on West Midlands J.E.A. 


The Minister of Labour announces that as soon as possible 
after February 6th she will designate to the West Midland 
Joint Electricity Authority, in accordance with the West Mid- 
lands Electricity District Order, 1925, the employés’ organi- 
sations having members in the employment of authorised 
undertakers in the District, in order that the organisations so 
designated may choose a representative of persons employed 
in connection with the supply of electricity in the District to 
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be a member of the Joint Authority. Any employés’ organi- 
sation which is desirous of being considered by the Minister 
for designation should make application in writing to the 
Minister not later than February 4th on a form which may 
be obtained from the Secretary, Ministry of Labour, Montagu 
House, Whitehall, S.W.1. 


Price Reductions. 


The StanparD Battery Co., Lrp., 184-188, Shaftesbury 
Avenue, W.C.2, announces reductions in the price of a num- 
ber of its radio and radio-gramophone sets and accessories. 


A Henley Display. 
The accompanying illustration shows one of the windows 
of the Norwich office and warehouse of W. T. Hentey’s TELE- 































A Henley Display at Norwich. 


GrapH Works OCo., Lrp., which has been fitted up to show 
a corner of an ordinary living room to advertise the Henley 
wiring system. The casement window in the back opens on 
to a garden scene, which is realistically painted on canvas and. 
during the daytime, flooded with ‘sunlight’ by means of 
hidden lamps. This provides a good example of what can be 
done with a manufacturer’s office window and a somewhat 
uninteresting subject. Prior to the arrangement of the dis- 
play the window was painted half-way up in green, with a 
gold strip at the top and the name of the company let in 
on the green background in gold. The display has attracted 
a large number of passers by. 


A Canadian Telephone Contract. 


The Toronto Electrical News and Engineering reports that 
a large contract for automatic telephone equipment for the 
new Manitoba Telephone System building, which is being 
erected on Portage Avenue East, has been awarded to Siemens 
Brothers (Canada), Ltd., for the sum of $325,788. The installa- 
tion will probably begin next July when the construction of the 
building will be sufficiently advanced. This new contract is the 
third one undertaken by the Siemens company for the 
Manitoba telephone system. 


E.D.A. Activities. 


Particulars have now been published by the British Elec- 
trical Development Association regarding the Eda Electric 
Homes Campaign (3 Plug Points). These include a booklet 
(E.D.A. 908) giving the general plan of the campaign from 
January to June, a pamphlet (E.D.A. 913), containing the 
National Advertising Schedule, and a broadsheet (E.D.A. 909) 
of the Sales and Publicity Calendar. 


A successful dance was held in the Oxford Galleries, New- 
castle, under the auspices of the Northern Area Committee of 
the Association on January 9th. The guests, numbering 1,000, 
were received by. Colonel W. A. Vignoles, D.S.O., and, in the 
absence of Mrs. YVignoles, Mrs. W. F. T. Pinkney, who were 
supported by Mr. Pinkney (chairman of the Committee), 
and Mr. A. Cramb. Those present included Mr. R. P. Sloan 
and Miss Sloan,"Mr. and Mrs. Monkhouse, Mr. and Mrs. 
C: W. Salt (Carlisle), Mr. and Mrs. D. Maxwell Buist, Miss N. 
Balls, and Miss Anna Holm, Mr. A. Parkin (area officer), and 
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Mr. and Mrs. S. G. Pike. Apart from novelty dances there 
were a number of cleverly conceived competitions for valuable 
prizes. One of the most interesting events was the artistic 
cabaret staged by the Rag Revue Society under Miss Robson- 
Dryden and Miss D. Blow. The > gr ay committee con- 

sisted of Messrs. W. Pinkney, A. Parkin, W. Bacon, S. G. 
Pike, and W. Craven. ‘he proceeds were pow to the Insti. 
tution of Electrical Engineers Benevolent Fund, and the Elec- 
trical Trades Benevolent Institution. 


Direct-labour Wiring at Nelson. 


There was a discussion at last week’s meeting of the Nelson 
Town Council on a resolution of the Electricity Committee that 
the work of wiring premises under the assisted-wiring scheme 
should be carried out by the Corporation staff and that ii 
necessity arose, arrangements should be made for the work 
to be done by contract under the supervision of the electric: 
engineer. Councillor Bannister, moving an amendment that 
the latter portion of the resolution be deleted, said that 
was a foregone conclusion that the Council would not let ou 
any business to private contractors. It was no use raising fals 
hopes in the minds of private contractors. Councillor ee 
expressed the opinion that the Corporation was not competent 
to do the work. The amendment was carried. 

Councillor G. B. Roberts asked when they could expect 
report from the special committee appointed to deal with th 
Electricity Department. Mr. Lee asked whether it was a fa 
that £18,000 worth of goods had gone from the electricity 
showroom on the hire-purchase system. Alderman Smithso 
said that it might be true that goods to the value mentione: 
had gone out of the showrooms on hire-purchase but the Cor 
poration was fully safeguarded. Almost every electrical under 
taking in the country was doing the same thing with th 
sanction of the Electricity Commissioners. 


A Submarine Power Cable for Penang. 


The accompanying illustration shows the cable manufactured 
by Siemens Bros. & Co., Lrp., at their Woolwich Works, 
which will be used for submarine transmission of power in 
Penang, reference to which was made in our issue of January 
2nd. This cable, which has been lead covered and armoured 
in one complete length of nearly five miles, without joints, is 




























A Siemens Cable for Penang. 


of the 0.075 sq. in. 6-core type, and has an overall diameter of 
4.02 in. The illustration shows the cable awaiting armouring. 


Industrial Mechanisation. 


A very full programme has been arranged for the National 
Conference on Industrial Mechanisation which is to be held 
at the Hotel Metropole, W.C.2, to-day (Friday). In the morn- 
ing, views on the subject will be presented by representatives 
of ownership and management. Sir Gilbert Vyle (W. & T. 
Avery, Ltd.) is to take the chair, while Mr. W. Reavell 
(Reavell & Co., Ltd.) will read a paper and the ensuing dis- 
cussion will be opened by Mr. A. P. Young, O.B.E. (manager 
of the Rugby works of the British Thomson-Houston Co., 
Ltd.). Sir Horace J. Wilson, K.C.B., Chief Industrial 
Adviser to the Government, will preside at the luncheon, the 
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principal guests being Mr. C. Bruce Gardner (Securities 
Management Trust, Ltd.) and Dr. S. Myers, 
principal of the National Institute of Industrial Psychology. 
In the afternoon Mr. R. R. Hyde, director of the Industrial 
Welfare Society, will take the chair when the subject will be 
discussed from the labour point of view. The principal 
speaker is Mr. G. A. Isaacs, M.P., general secretary of the 
National Society of Operative Printers and Assistants, and the 
discussion will be opened by Mr. D. A. Bremner, O.B.E., 
director of the British Engineers’ Association. 


Bankruptcy Proceedings. 

J. M. WaAuvsH, electrical engineer, 33, Villiers Street, Strand, 
\V.C.—Discharged as from December 16th, 1930. 

E. W. Buarr (Blair & Son), electrical engineer and contractor, 
6, Queen’s Parade, Brent Street, Hendon.—Trustee, Mr. T. 
Gourlay, 29, Russell Square, W.C., Official Receiver, released 
December 10th. 

J. Hosson, electrical engineer, 104, Hyde Road, Ardwick, 
Manchester.—Trustee, Mr. F. Murgatroyd, Byrom Street, 
Manchester, Senior Official Receiver, released December Ist. 

W. H. Tuornton, electrical and wireless engineer, 25, Bridge 
Street, Burnley —Last day for receiving proofs “dy dividend 
January 20th. Trustee, Mr. J. W. Carter, District Bank 


Chambers, Blackburn, Official Receiver. 


Company Liquidations. 


Lissen, Lip.—Winding up voluntarily for reconstruction 
purposes. _ Liquidator, Mr. F. C. T. Lane, 2, Norfolk Street, 
Strand, 

Eck & Brook, Lip. —Winding up voluntarily. Liquidator, 
Mr. C. H. Niepmann, 25, Denehurst Gardens, Richmond. 

Wire.tess Licuts, Lrp.—A meeting of members is to be 
held on February 11th at 45, London Wall, E.C., to receive 
an account of the winding-up of the company by the liquidator, 
Mr. G. Hay. 

Dissolution of Partnership. 


SHaw Etecrricat Co., electrical dealers, Bloomsbury 
Mansions, 26, Hart Street, Bloomsbury, W.C.—Mr. H. C. 
Shaw, Mr. W. Hughes, and Mr. C. C. Blanshard have dissolved 
partnership. 


Private Arrangements. 


T. A. Carew, Tudor Square, Tenby, South Wales, wireless 
engineer.—At a meeting of the creditors of the above, the 
debtor’s solicitor stated that the liabilities to unsecured credi- 
tors was approximately £360, whilst the assets were valued 
at £169. The debtor commenced trading in September, 1928, 
with a capital of £90, of which £75 was advanced by his 
mother. The latter was still a creditor, but she had with- 
drawn her claim. It was decided that the matter should be 
dealt with under a deed of assignment, to Mr. F. E. Bendall, 
of Messrs. Poppleton & Appleby, Cardiff. The principal 
creditors are :— 

£ £ 


Marconiphone Co., Ltd. 21 Callender’s om, & Con- 
— Swan Electric Co., struction Co., Ltd. x 
Ltd. 84 Burndept Wireless, Ltd. 30 
Mullard ‘Wireless Service PS ae 
Ge.. Téa: «... «...° »«. 837 Greens Motors, Lid. ... & 


Book Notices. 


‘The January to June, 1931, programme of “ broadcasts to 
schools’? prepared by the Central Council for School Broad- 
casting for the spring term is now published, and may be 
obtained free on personal application to the B.B.C. or for one 
penny by postal application to the Publications Department, 
Savoy Hi!l, London, W.C.2. Most of the series of broadcast 
lessons, being planned as three-term courses, continue the 
work begun in the autumn of 1930. 

“The Institute of Transport, Examination Regulations and 
Syllabuses, Session 1931-32. ” London: The Institute. 

“The Electric Organ,’’ by Reginald Whitworth. Pp. 202; 
figs. 92 and plates. London: Musical Opinion. Price 15s. 6d. 
net. 

Publications of the British Engineering Standards Associa- 
tion.—_No. C.C.2857, January Ist, 1981; List of British Stan- 
dard Specifications. No. C.C.2900, January, 1931, Indexed List 
of British Standard Specifications, price Is. 0d. 

“The Cahle and Wireless Communications of the World.’ 
by F. J. Brown. Second edition. Pp. xi+153; figs. 20. 
Tondon: Sir Isaac Pitman & Sons, Ltd. Price 7s. 6d. net. 


Trade Announcements. 


The Orders and Accounts Department of the MARCONIPHONE 
Co., Lrp., hes been removed from Dagenham to Hayes. Ail 
orders, remittances, hire- purchase agreements and communi- 
cations regarding these, and all account matters, should now 
be addressed to the Marconiphone Co., I.td., Orders and 
Accounts Department, 100, Blyth Road, Hayes, Middlesex. 
(Telephone: Southall 0180; Telegrams: ‘* Marconifon, Hayes, 
Middlesex.’’) 

Witp-BarrieLp Enrctric Furnaces, Ltp., has entered into 
an arrangement with the Hevi Duty Electric Co., Milwaukee, 
U.S.A., whereby all patents granted, pending, and all further 
improvements and processes, will so far as Europe and British 
possessions (exclusive of Canada and Newfoundland) are con- 
cerned, be operated and manufactured in England by Messrs. 
Gibbons Bros., [.td., Dudley, and itself at the Holloway works. 
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The Fatkstey Company has removed to new premises at 
Riste’s Place, Barker Gate, Nottingham. 


For Sale. 


Central Sussex Electricity, Ltd., offers for sale the 
generating plant of the Haywards Heath station, which is 
shortly to be closed down. 

Messrs. GEORGE CoHEN, Sons & Oo., Lp., 600, Commercial] 
Road, London, E.14, have purchased the complete plant of 
several Cornish tin mines for dismantling. The majority of 
the plant is quite modern, having been installed new during 
the past three years. The plant includes three complete power 
houses, comprising heavy oil engines and generators, also 
pumping sets, mining and mineral ‘plant, winding engines, &c. 

A suction gas engine and plant are offered for sale by the 
Devon Menta! Hospital authorities. 

The Irish Free State Electricity Supply Board invites 
tenders for the purchase of plant in twelve electricity stations. 

A factory is offered for sale at Edmonton by Messrs, Hillier, 

Parker, May & Rowden. 

(See our advertisement pages to-day.) 


Calendars, Diaries, &c. 


The IrtsH FREE STATE Etectricity Suppty Boarp has issued 
a “development” calendar. A photographic view of the 
Ardnacrusha power station is the principal feature and there 
are a number of small illustrations of domestic electrical appli- 
ances. The monthly date slips also bear illustrations and par 
ticulars of these appliances. 

The Fatxstey Co., Derby Road, Nottingham, has sent us 
a black propelling pencil of tri: ingular cross-section. 

A hunting scene, entitled ‘‘ The Master,’’ appears above the 
calendar of Messrs. Firrer & Pou LTON, Ltp., Vincent Parade 
Balsall Heath, Birmingham. Each of the monthly slips in- 
cludes the preceding and following months. 

A useful telephone number index has been sent us by 
“* BEEANTEB ’’ ILLUMINATIONS, Lrp., 70, Banner Street, Bunhill 
Row, E.C.1. 

The D.P. Barrery Co., L1p., has again employed a view of 
the beautiful country in which its works are situated to 
brighten its 1981 calendar. 

A neat pocket case, containing a diary and pencil, has been 
sent us by the Tupor AccumMuLATor Co., Ltp. 

The Key Enoinerrina Co., Lrp., has again sent us a vest- 
pocket calendar printed on celluloid. 


Social Events. 


On January 3rd a football match was played at Liverpool, 
between the teams of the Liverpool Electric Cable Co., Ltd., 
and the Craigpark Electric Cable Co. The weather con 
ditions were fair although hae was a slight fog and some 
frost on the ground which made it slippery for the players. 
The Craigpark team pressed hard at the commencement of 
the game and was the first to score. The score, however, 
was soon levelled, and the home team which was as a whole 
somewhat heavier, had the greater advantage under such 
—- The result was l|.iverpool Cables 5, Craigpark 

Cable Ss E. 

The first annual staff ball of the Chesterton, Jones Sports 
and Social Club was held on January 3rd at the Imperial Hotel, 
Birmingham, and members of the staff and their friends, num 
bering approximately 130, spent an enjovable evening dancing 
to the excellent music rendered by the ‘‘Louisiana Boys’’ band, 
combined with the able assistance of the M.C., Mr. A. Bates. 
During the course of the evening Mr. H. G. W. Haslett, the 
club president, suitably welcomed the visitors, and Mr. F. D. 
Davidson, vice-president, extended a vote of thanks to the com- 
mittee responsible for the arrangements made. 

The 3rd annual dinner of the London Powe . Company's staff 
was held at the Great Central Hotel, Marylebone, on January 
9th. Lord Wargrave, deputising for the chairman of the com 
pany, Mr. W. F. Fladgate (who is abroad), and supported by 
the general manager, Mr. W. A. Pearman, and the engineer 
in-chief, Dr. S. L.. Pearce, held a reception of some 250 members 
of the staff. The chairman, in responding to the toast of his 
health, welcomed the team spirit existing in the company 
which had brought them to the dominant position in the 
industry they now held. This spirit, he said, was especially 
exemplified by that gathering. An excellent musical pro- 
gramme was then rendered by well-known artistes and a 
pleasant evening was spent. 

The eighth annual junior social of the General Electric Co., 
Ltd., was held at Magnet House, Kingsway, on January 8th. 
when approximately 180 members of the junior staff at G.E.C. 
headquarters were entertained by the Social and Athletic Club 
Committee. The event, as usnal, was very popular, dancing 
and games being interspersed with a marionette and conjuring 
display. 


New Catalogues and Lists. 


The Macintosa Caste Co., T.tp., Derby.—Booklet M.B.5, 
giving full particulars of the Macintosh overhead distrimition 
system. 

T. C. Jones & Co., Ltp., 98-95, Wood Lane, W.12.—TIllus 
trated and descriptive lists of wood-working machines manu- 
factured by A. Muller & Co., Ltd., Switzerland, for which the 
company has the sole agency in the British Tsles. 

Exectric Controt Co.. Lap., Lewes Road, Brighton.—A 
brochure dealing with ‘‘ Empire ”’ e.h.p. fuses. 
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BritisH INSULATED CaBLes, Lip., Prescot, Lancs.—Leaflet 
P.F.78, relating to the jointing of steel-cored aluminium con- 
ductors. 

The MarconrpHonge Co., Lrp., 210-212, Tottenham Court 
Road, London, W.1.—Iwo posters, one giving a facsimile 
reproduction of a congratulatory message from the Marchese 
Marconi on the “‘ Model 560’’ receiver, and the other (the 
second of the new series of valve posters) relating to the new 
Marconi L.P.2 and P.2 valves. 

SUPERLAMP, LiaD., 92/94, Paul Street, Great Eastern Street, 
London, E.C.2.—A very comprehensive catalogue (120 pages) 
of all kinds of domestic apparatus and accessories. 

Ho.opuane, Lrp., Elverton Street, Vincent Square, London, 
S.W.1.—A leaflet giving particulars of the ‘“ Holophane ”’ 
prismatic bulkhead fitting. 

J. H. Tucker & Co., Ltp., Kings Road, Tyseley. Birming 
ham.—Folder B.21, describing the ‘‘ Tucker ’’ luminous-dolly 
damp. tumbler switches. 

JOHN DucpiLL & Co., Lap., Hazel Grove, near Stockport.— 
An abridged list of movable focusing self-sustaining fittings 
for all purposes. 

_CuirrorD & SNELL, Lrp., Sumner Road, Croydon.—An 
illustrated brochure describing various types of ‘‘ Louda- 
phone ’’ loud-speaking telephones. 

J. G. Starter & Co., 16. Great George Street. Westminster. 
London, S.W.1.—Leaflet No. X220, giving details of additions 
and improvements to the company’s range of “type M”’ 
industrial ironclad oil-immersed circuit-breakers. 

The Wren Toon Co., 174, Sixth Avenue, Manor Park, 
London, E.12.—A leaflet describing the ‘‘ Ang.-Sq. Cut” vice, 
a device for cutting rods, bars, tubes and other material. 


Canadian Tariff Regulation. 


We _ have received a copy of a Regulation signed by the 
Canadian Commissioner of Customs which provides as under : 

“The following articles imported to be used as materials in 
Canadian manufactures are, until the coming into effect of the 
next statutory amendment to the Customs Tariff, subject to 
the reduced rates of duties of Customs, as hereinafter set forth, 
viz.: High starting torque silent type electric motors designed 
for refrigeration purposes, when imported by manufacturers 
of domestic electric refrigerators, for use exclusively in the 
manufacture of such refrigerators in their own factories : 
British preferential tariff, 10 per cent.; intermediate tariff, 15 
per cent.; general tariff, 20 per cent. (to be designated as Item 
796 of the Customs Tariff).”’ 


New Belgian Company. 

A company has been formed in Brussels with the title La 
Société du Chemin de Fer Electrique Bruxelles-Tervueren, 
with capital of 30 million francs (approximately £171,450) to 
electrify and operate the railway between Brussels and 
lervueren. 


Registered Electrical Contractors. 


Applications from the following for registration were accepted 
by the Executive Committee of the National Register of Elec 
trical Installation Contractors at its last meeting :— 

Goodall, Frank L., South Shields. 

Gregory, James A., Manchester. 

Neville & Joyce, Liverpool. 

Teesdale Electrical Engineering Co., Barnard Castle, Co 
Durham. 

Sparrow, Thomas, Openshaw, Manchester. 

Reedley Electrical Co., Brierfield, Lancs. 

Caledonia Engineering Co., Bradford. 

Parker, William T., Burton-on-Trent. 

Tilsen, Alban G., Wolverhampton. 

Pratt, H., Ltd., Aston, Birmingham. 

Melectric Co., Ltd., Charing Cross Road, W.C.2. 

Anderson, Angell & Co., Finsbury, E.C.2. 

_At the same meeting four applications were withdrawn and 
six were declined. 


Prices of Materials. 


Messrs. F. Smith & Co. report, January 13th: Copper (elec 
trolytic) bars: £47 10s., £2 7s. 6d. dec.; ditto ditto sheets, no 
change; ditto ditto wire rods: £57 10s., £2 7s. 6d. dec.; ditt 
ditto h.c. wire, 7§d., 3d. dec. Silicium bronze wire, no change. 

Messrs. Edward Till & Co. report, January 13th: India- 
rubber, Para fine: 53d., 4d. dec. 

Messrs. James & Shakespeare report, January 13th: Copper 

bars (best selected), sheet and rod: No change. English pig 
lead : £15 15s., 15s. dec. 
_ Reporting on January 10th, James Forster & Co. stated that 
in sympathy with the firmer tone in other metals, particularly 
tin, lead advanced 6s. 3d. per ton on Monday last week but 
prices later lost ground and closed unchanged. Fundamental 
conditions are unaltered. Demand from all consuming centres 
is reported to be exceedingly dull, no revival as yet being met 
with after the turn of the year. Supplies are arriving in 
excess of requirements, the surplus metal being stored in ware- 
house by producing interests. Moreover, shipments of over 
15,000 tons from Australia during December indicate no lack 
of arrivals in the near future. At Broken Hill, the Industrial 
Council has advised the miners to agree to the owners’ terms. 
Should they do so, which is probable, and no other trouble 
arises, there can be no question, under present 7onditions, af 
higher prices for lead in the near future. 
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Lighting and Power 
Notes. 


Argentina.—Hypro-ELEcTRIC DEVELOPMENTS.—The Provincia! 
Government of Cérdoba has granted a concession to utilise the 
waters of the Casagrande, San Antonio, Primera, San Roque 
and Cosquin rivers. The legislature has already approved o 
plans for a dam at San Roque, and it is now proposed to pr 
ceed with the building of a hydro-electric power station as a 
complementary work. A syndicate formed in the neighbour 
ing province of Mendoza has also applied to the Federal Minis 
ter of Public Works for a concession to use the waters of tli 
Rio Mendoza for irrigation and power development combine: 
—Reuter’s Trade Service (Cordoba). 


Australia.—Surrty IN Biur Movuntatns Suire.—The Ne 
South Wales Railway Commissioners are taking over th: 
supply of electricity to the Blue Mountains Shire Counci! 
which hitherto has received its electricity from the Katoomh: 
municipal undertaking. 


Ayrshire.—ELectricaAL DeveLopMENT.—lollowing the rece’ 
acquisition of the West Kilbride Electric & Lighting Co., Ltd.. 
by the Ayrshire Electricity Board and the reduction in the 
price of electricity from 10d. to 53d. per kWh, an extensiv: 
development is taking place in local electricity supply. Cables 
are being laid in the Meadowfleet district of | args and 
supply will be available for the whole community in # short 
time. 


Barnoldswick.—Mains Extensions.—The Urban District 
Council is applying for sanction to spend £2,250 on extending 
mains to three outer areas. 


Barrow-in-Furness.—CHANGE-OVER.—The Barrow Town 
Council is to apply to the Electricity Commissioners for per 
mission to change over the system and pressure of the supply 
from d.c. to a.c. in all the streets within the borough fo: 
which consent has not yet been received. 


Birmingham.—Extensions.—The City Council has author 
ised the expenditure of £500,000 on mains and £200,000 o1 
additions to the sub-station system. 


Bridgend.—Extensions.—A dinner was held recently at the 
Marine Hotel, Southerndown, to celebrate the extension of th« 
Bridgend electrical supply to Ogmore-by-Sea, St. Brides Major 
and Southerndown. 


Continental.—GermMany.—Owing to the industrial depression 
a reduced demand for electric power is still being experienced 
in Germany. During October last the output of the 122 prin- 
cipal electricity supply undertakings in the country amounte:! 
to 1,403,700,000 kWh, bringing up the total for the first te 
months of 1930 to 13,374,800,000 kWh, as compared wit!: 
13,744,700,000 kWh in the corresponding period of 1929. 

The Ruhrverband of Essen is reported to be preparing plans 
for the construction of a new power station near that town, 
having an annual output of 30 million kWh. 


France.—The municipal council of Paris has decided to re- 
duce the tax on electricity supply from 12 to 11 per cent. 


Juco-StaviA.—Although Jugo-Slavia has a population oi 
about thirteen million people, the country has so far not been 
greatly developed from the electricity supply point of view 
It is estimated that the capacity of the various generatiny 
stations in the country is only 100,000 h.p., of which about 
60,000 kW is hydro-electric. 


Avstria.—A scheme has been approved for the construction 
of another large hydro-electric power station in the Western 


Tyrol to utilise the water power of the River Inn. It is anti- 
cipated that the ultimate capacity of the plant will amount to 
one million h.p., the work of construction extending over 
period of fourteen years. 


Crewkerne.—INAUGURATION oF Suprty.—The formal in 
auguration of Crewkerne electricity scheme was performed on 
January 8th by Mr. J. J. Pavard, chairman of the Urban 
District Council. The scheme was carried out by the South 
Somerset & District Electricity Co., Ltd. 


Darlington.—ELrctricity Supply 1N NEIGHBOURING AREA.- 
The Corporation has received notice from the Ministry ol 
Transport of the revocation of the Order authorising the 
Cleveland & Durham County Electric Power Co. to supply 
electricity to Brampton, Great Burdon, Houghton-le-Skerne, 
Morton Palms, Neasham, Sadberge, and Whessoe. The Cor 
poration is now empowered to give the supply, but its Order 
can be revoked if the supply is not forthcoming within three 
years. The Gas and Electricity Committee is to take a can- 
vass of the village of Sadberge in order to ascertain the number 
of premises where electricity is required. 

ELECTRICITY SCHEME FOR COWSHILL.—The Town Council is to 
approach the Cleveland & Durham County Electric Power Co., 
which is at present lighting the Dales, to ask whether it can 
proceed with the scheme to Cowshill. 
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Eastbourne.—HIRE-PURCHASE SCHEME.—The Corporation 
Electricity Committee has approved the principle of providing 
certain classes of electrical apparatus and assisted wiring on 
hire-purchase terms, and has arranged for the matter to be 
discussed with representatives of the Eastbourne branch of the 
Electrical Contractors’ Association and the borough treasurer. 

Glasgow.—PROGRESS DURING NOVEMBER.—Under the Cor- 
poration Electricity Department’s scheme 873 houses were 
wired in November, making the total to date 27,778, while 368 
hired appliances were installed, bringing the total to 20,728. 

Matns ExtTensions.—The Corporation “Electricity Committee 
recommends the laying of mains at an estimated cost of £3,108. 

CHANGE OF FREQUENCY.—Regarding the change of frequency 
in No. 3 area (north, south and central districts of the city), 
the manager of the Corporation Electricity Department 
reports that a complete survey has now been made and that 
the approximate cost of the change-over amounts to £251,000. 
the Electricity Committee has approved the report as an 
indication of the cost of carrying out this section of the 
scheme, and has instructed the managér to submit it to the 
Central Electricity Board. 

Godalming.—New Exvecrriciry CHarces.—Fo!llowing — the 
transfer of the electricity undertaking from the Urban Elec- 
tric Supply Co., Ltd., to the Aldershot Gas, Water & District 
Lighting Co., Ltd., the new charges for electricity are 7.3d. 
per kWh for lighting, and 14d. per kWh for all other pur- 
poses. After next Christmas the charges will be reduced to 
5.8d. per kWh for sid and 1d. for power. 

Hampton Wick. LiGHTING.—The Urban District 
( Council has decided to cave the street lamps converted from 

gas to electricity. 


Hastings.—Loan.—The Corporation Electricity Committe: 
is applying for sanction to a loan of £20,000 for mains. 


Hull.—Loan Sanctionep.—The Corporation Electricity Com- 
mittee is seeking sanction to borrow a further sum of £25,000 
for cookers and other domestic apparatus. 

ELectric BaktnG.—The Corporation Electricity Committee 
has appointed a representative to visit a large electric ally- 
equipped bakery which has been opened at Glasgow. 


Japan.—New Power Srations.—It is stated that the Toyama 
Prefectural Electric Bureau has definitely decided to proceed 
with the erection of the 12,000-kW Omi hydro-electric station. 
Owing to various circumstances it is likely that the scheme of 
the Yamaguchi Prefectural Electric Bureau for the erection of 
a 40,000-kW steam power station will be abandoned, at any 
rate for the present. 

Lake District.—E.ecrricity Supply PossipiLities.—A report 
of the regional planning of South Lakeland prepared by Mr. 
Robert H. Mattocks, of Leeds, for a Joint Committee repre- 
senting the Westmorland County Council, the Urban District 
Councils of Ambleside, Grasmere, Kirkby Lonsdale and 
Windermere, and the Rural District Council of South West 
morland, states that at present electricity supply is limited 
to districts around the three generating stations at Arnside, 
Kendal and Troutbeck Bridge; the last-named station supplies 
Windermere, Ambleside and Grasmere. It is pointed out that 
any marked increase in industrial development is unlikely, but 
if it does come it will result from the provision of cheape1 
power. 

Leeds.—PumpPpinG PLANT REQUIRED.—The Corporation Water 
works Committee is to invite tenders for the installation of an 
electrically-driven centrifugal pump of 3,000,000 gal. capacity 
per 24 hours, complete with motor. 

Linceln.—Loan SANCTIONED.—The City Council has received 
sanction to a loan of £11,380 for switchgear, building altera- 
tions, &c., and £641 for a battery. 

Manchester.—I.oaAns SanctionepD.—The City Council has 
received sanction to the borrowing of £13,000 for main trans- 
mission lines, £8,000 for sub-station buildings, and £36,500 for 
sub-station equipment and buildings. 

Northern [Ireland.—E.rcrrica DEVELOPMENT.—The first 
portion of the Northern Ireland Government’s scheme of elec 
trical development has been completed by the erection of th« 
new power station at Lurgan, Co. Armagh. It may be recalled 
that Mr. J. M. Kennedy, consulting engineer, of London, 
presented a report to the Ministry of Commerce recommending 
that the present stations at Belfast and Derry should be 
developed on the lines of central stations. The Ministry 
adopted Mr. Kennedy’s recommendations, and Belfast is 
already supplying electricity to Holywood, Bangor and 
Lisburn. The main transmission system has been extended 
from Lisburn to Lurgan as a first step to extending it to 
Portadown, Markethill and the city of Armagh, with a loop 
line covering most of County Down. About £20,000 has been 
ese on the line to Lurgan and erecting the power station 
there 

Paisley.—E.ectriciry Works CLosED Down.—The Corpora 
tion's electricity works is now closed down and the suppl 
of electricity for the town is being obtained from the Grid. 
The works is not to be dismantled, but will be maintained 
by the Central Electricity Board. 

Plymouth.—New Prant.—The_ Electricity Commissioners 
have given sanction to the installation of a 15,000-kW turbo- 
alternator set. In view of the urgency of the matter, the Com- 
mittee is to accept a tender to enable the plant to be installed 
to meet the demand next winter. 
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Price Reductions.—Reductions in the charges for electricity 
have been made or recommended in the followi ing districts :— 
LovGHsBorouGs.—Lighting : From 54d. to 5d. per kWh. 
Berwick.—The Urban Electric Supply Co., Ltd., is to re- 
<4 the maximum price of electricity from 0d. to 9d. per 
WatrorD.—An increase of the cash discount for prompt pay- 
ment from 2} to 5 per cent. ‘lwo-part tariff ‘‘ unit ’’ charge 
(summer quarters): from 4d. to $d. per kWh. Meter rents: 

a reduction of 334 per cent. 

West HAMPsHIRE.—West Hampshire Electricity Co. Light 
ing flat rate: from 10d. to 9d. per kWh. 

Rochdale.—DercrEAsE IN SALES OF ELECTRICITY.—Owing to 
the state of industry in the Rochdale district, sales of electrical 
energy in the nine months ended December 3lst last were 
rather more than 10 per cent. below the total for the corres 
ponding period of 1929. This is the first setback in the con- 
stantly progressive output of the undertaking since it was 
established 32 years ago. The diminished sales represent a 
loss of about £18,000. There has, however, been an in 
creased consumption of electricity by domestic consumers; 
nearly 1,000 new installations were completed during the year. 

Sheffield.—Mains Exrensions.—The Corporation Electricity 
Committee is to extend mains at a total cost of £3,206. 

Spenborough.—Loans.—The Urban District Council has 
applied for sanction to loans of £4,000 for cable, and £3,000 for 
assisted wiring. 

St. Helens.—Assistep Wririnc Scueme.—The Corporation 
Electricity Committee is to introduce an assisted wiring 
scheme. 

St. Thomas (Devon).—SrrciaL Oxrder.—The Electricity 
Commissioners have submitted to the Minister of Transport 
for contirmation a Special Order made by them to be granted 
to the Exe Valley Electricity Co., Ltd., for the supply by the 
Teignmouth Electric Lighting Co., Ltd., of electricity in part 
of the rural district of St. Thomas. 

Stone (Staffs.).—Loan SancrioneD.—‘The Urban District 
Council has applied for sanction to a loan of £2,500 for pro 
viding a supply of electricity to the Meir Heath, Rough 
Close, and Darlaston area. 

Stranraer.—THe ForTHCOMING SuprLy.—The town clerk has 
been notified by the Holderness Trust, Ltd., that the Specia! 
Order authorising it to supply electricity in Stranraer has been 
granted, and that works for supplying electricity to the railway 
works and the burgh will be proceeded with at once. Street 
lighting and the supply for shops and private houses will, it 
is expected, be available by July or August. ‘Temporary 
premises have been secured at the Stranraer railway works fo: 
the erection of the generating station. 

United States.—Nrw Sr. Lawrence Powgr Pian.—The New 
York correspondent of The Times says that the Engineering 
Buard of the St. Lawrence Power Development Commission 
has submitted to the Commission a new plan for developing 
approximately 2,000,000 h.p. of electricity en the St. Lawrence 
River—a proposal to build a single dam at Massena Point, 
New York, instead of two dams farther up-stream, as pro- 
posed by the Canadian engineers in connection with the so 

called Crysler Island scheme. If the Governor obtains the 
sanction of the Legislature for the project, it will be necessary 
to get the co-operation of Canada and the consent of the 
United States War Department. In addition, it will be neces- 
sary before the dam can be built to overcome the opposition, 
in both Canada and the United States, of those who support 
the scheme for making the St. Lawrence a waterway for 
ocean steamships carrying freight from the Middle West. The 
new scheme provides for the erection of the dam in two steps. 
The first step would produce 60,000 h.p.; the second, increas- 
ing the height of the dam as the demand for more powet 
arose, would involve the adding of 1,600,000 h.p. of generat- 
ing equipment. According to the American engineers’ calcu 
lations, their project would show a saving of 40 per cent. in 
the initial cost compared with the Canadian plan, and would 
make possible a charge for power 29 per cent. lower than 
would be necessary under the Canadian plan. The estimated 
cost of carrying out the American proposal is $171,547,000 
(£34,309,400), plus $50,499,000 (£10,099,800) for additional 
work solely for navigation. The estimated cost of the Cana 
dian plan is $240,554,000 (£48,110,800). 

Whitwood.—BuLk Suprty AGreeMENT.—The Urban District 
Council has entered into an agreement for a bulk supply ol 
electricity for a period of 30 years with the Yorkshire Electri 
Power Co. The Council is to obtain an estimate for supplying 
electricity, including street lighting, to 300 houses to be erected 
in the district by the Castleford Urban District Council. 


Wigan.—Yerar’s Workinc.—The accounts of the Corpora 
tion electricity undertaking show that its income for the 
1929-30 period amounted to £93,017, as compared with £86,695 
in the previous year. The gross profit for the year was 
£52,015, as compared with £49,987, and after providing for 
income tax and loan charges, the net profit totalled £16,960, 
as against £14,02) in 1928-29. There was an increase of 
2.114.533 kWh in the sales of elec tricity, the average price ob- 
tained per kWh being 1.544d. 

York.—OverneAD Lines.—The Corporation Electricity Com- 
mittee has received sanction to the erection of ovat lines 
in the parishes of Huntington and Stockton-on-Forest. 
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Tramway and Railway 
Notes. 


Blackpool.—ProroseD CO-ORDINATION OF TRANSPORT.—Meet- 
ings have been held recently by representatives of the Corpora- 
tion, the Railway Company, and the Ribble ’Bus Co. to discuss 
the question of pooling their resources to provide a 
co-ordinated transport system. 

Cleethorpes.—Counci,’s OrreR TO ‘TRAMWAY CCMPANY 
ReJecteD.—The Slectric Railway, ‘Bus and Tramway Journal 
says that the Great Grimsby Street Tramways Company, which 
runs a service of tramcars at Cleethorpes, has refused an offer 
by the Cleethorpes Urban District Council of £20,000 for the 
whole of the plant. The lease under which the company has 
powers to run its cars expires on January 31st next, and the 
Council, under an agreement, could either purchase the system 
or grant a new lease to the company for another seven years. 


Dewsbury.—Tas Transport Bitt.—The Corporation has 
agreed, subject to a certain division of profits, to support the 
Yorkshire (Woollen District) Electric Tramways Co.’s Bill, 
which seeks power to substitute ’buses for the trams. 


Hull.—Proposgp TraMway ExtTeNsion.—The Corporation 
Queen’s Doek Committee has asked the Tramways Committee 
to consider at an early date the question of running tramcars 
over the new Whitefriargate Bridge Road. 


Irish Free State.—Corx.—At a recent meeting of the 
Corporation General Purposes Committee, the city manager, 
Mr. P. Monahan, submitted a report on the subject of the 
city’s electric tramways. In connection with the possible 
cessation of the tramway service, he said it had been 
decided to inquire upon what conditions an alternative ‘bus 
service might be secured, and he had accordingly written 
to the Tramways Co., fhe Irish Omnibus Co., and the Rock- 
savage yyy | Co. to obtain their views. As a basis of 
discussion, it had been suggested to these companies that the 
Corporation should secure the sole rights to run ‘buses in the 
city and suburbs, and that such rights should be leased out 
to a company undertaking to provide an adequate service at 
reasonable fares. Mr. Monahan added that, though only three 
companies had been approached, proposals would be enter- 
tained from any other interested party. The report was 
approved. 

Japan.—RalILway ELECTRIFICATION.—The electrification of 
the whole of the Sagami railway is being considered. The 
railway is shortly to be connected with the Tokyo-Yokohama 
electric lines of the I.G.R. by extending one of its lines to 
Yokohama. 

Ratttess Cars.—The Tokyo Municipal Electric Bureau is 
contemplating the introduction of a railless-car system. 


Llanelly.—ProposaL 10 PurcHasE TRAMWAYs ABANDONED.— 
The Town Council has abandoned a proposal for the purchase 
of the local tramways. 

London.—Rg£-OPENING OF Kinacsway Suspway.—The tramway 
subway under Kingsway, which has been enlarged to permit 
the use of double-deck tramcars on services operating between 
North and South London, was to be officially opened last Wed- 
nesday and the full service restored on Thursday. The en- 
largement of the subway makes communication possible on a 
far greater scale. ‘There are now three services instead of one 
and the area served extends north to Highgate and Hackney 
and south as far as Wandsworth, Battersea, Brixton and New 
Cross. For the first time also there is a direct service between 
South and East London. All the cars used are of the latest 
Pullman type, the number of seats in every vehicle being in- 
creased from 36 to 74. The two tramway stations, Aldwych 
and Holborn, have been rebuilt and modernised and at the 
latter the platform has been lengthened by two-thirds. The 
platforms are paved with marble and stone mosaic in soft 
colours, the supporting columns and staircase walls being of 
the same materials but highly polished. Two hundred 
“‘ Holophane ” floodlight lamps have been installed to give 
indirect lighting of the platforms. and there are seven special 
“Ascog”’ fittings for decorative effect and to provide 
emergency lighting in case of failure of supply. For general 
illumination of the subway bifocal-mirror reflector lamps have 
been installed. 

Pappincton Station Extenstons.—According to The 
Times, the £1,000,000 scheme for the extension of Padding- 
ton station will include the reconstruction of the Praed Street 
end of the station (known as the Lawn), the building of a new 
station at Bishops Road, and the extension of platforms and 
the creation of a new parcels area. The railway is to be re- 
modelled for a distance of three-quarters of a mile immediately 
outside Paddington station, and an improvement of the 
approaching lines and junctions will result in a change of the 
signalling equipment, affecting to some extent all the signal- 
boxes between Paddington and Westbourne Park station. It 
is intended to install a system of power signalling in which 
signalmen will use miniature levers demanding a minimum 
of physical effort. The points will be worked by electric 
motors, and the signals will be given by means of powerfu! 
beam lights. Track circuiting of the lines, whereby a train 
automatically registers its presence on the line, will be em- 
ployed to a very considerable extent. The automatic train 
control system which transmits ‘‘ clear’ and “‘ danger ”’ sig- 
nals to the cab of the engine will also be available. The 
whole scheme is to be completed by 1983. 
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Lytham St. Amne’s.—ProposeD Sate or TRAMWaAys.~. 
Negotiations for the sale of the Corporation tramway ard ’bus 
undertaking are proceeding between the London, Midland and 
Scottish Railway Company (Ribble Motors) and the Corpora. 
tion. 


South Africa.—RaILLess-cak DEMONSTRATIONS.—By a recent 
South African mail we learn that demonstrations are being 
given in Johannesburg and other towns of a railless car built 
by Guy Motors, Ltd., of Wolverhampton. 


West Hartlepool.—ParLiIAMENTARY BILL OPposeD.—The 
Stockton and Middlesbrough Corporations and the Urban 
Councii of Billingham have decided to oppose the Bill which 
is being promoted in Parliament by the West Hartlepool Cor. 
poration. The opposing authorities are taking this action be- 
cause they think that the Bill will limit their transport scheme. 





Telegraph and Telephone 
Notes. 


Arabia.—NeEw Rapio Stations.—The King of the Hedjaz and 
Nejd has signed a contract with the Marconi Company for the 
supply of 15 wireless stations, which will provide Arabia with 
a system of telegraph communication within the next 18 
months. In addition to fixed stations in towns, four sets 
fitted on lorries are to be supplied as general mobile telegraph 
stations, and to enable the King to keep in constant touch 
with his two capitals, Mecca and Riyadh, during his journeys 
into the desert. In Mecca a 6-kW telephone and telegraph 
transmitter (type ‘‘U’’) and receiver (R.G.19) will be in- 
stalled within the Holy City by a Mahommedan engineer. 
Similar stations are to be erected at Riyadh, the capital o 
Nejd, about 400 miles from Mecca, so that King Ibn Saud, 
who has palaces in both towns, will be able to talk from on 
to the other by means of special microphones. The station 
in the smaller towns will be of the type XMC2 of 500 watts 
As they will be worked by Arab operators, the controls will be 
adjusted to fixed wavelengths and interlocked, so that b 
merely moving a handle into the position of ‘‘ transmit ”’ o: 
** receive ’’ the operator will automatically switch on the set 
at the correct wavelength for the service required. 


Australia.—TrLEPHONY TO TASMANIA.—Giving evidence befor: 
the Federal Public Works Committee which is investigatiny 
the best way of providing telephone service between the main 
land and Tasmania, Mr. Frank Edwards, secretary of th 
Sydney Chamber of Manufactures, said he favoured wireles 
telephony rather than cable because 80 per cent. of the wireles 
apparatus could be manufactured in Australia whereas th: 
whole of the cable would have to be imported. 


Germany.—ReicH Rapio AccuisiTion.—The German Post 
Office is to exercise its right of acquiring the properties o! 
the Transradio, A.G., the German overseas wireless communi 
cations company, at 140 per cent. 

Morocco.—New Rapio Station.—A five-year concession has 
recently been granted to the Compania MHispano-Radio 
Maritima for the installation of a wireless telegraph and tele 
phone service in Arzila, in the Spanish zone of Morocco. The 
power of the station is to be 250 watts, and its wavelength 
from 150 to 160 metres. Communication is desired especially 
for sending messages to fishing craft off the western coast o! 
the protectorate. 


The Telephone Service.—Procress.—At the beginning of 
the present year 1,958,000 telephones were in use in the Post 
Office Telephone Service, an addition for the year of about 
110,000 instruments, despite unusual trade depression. This 
total, with the addition of an estimate of 39,000 for the Hull 
and Guernsey and Jersey systems, and for the railway and 
other private telephones admitted to service facilities, makes 
the total number of telephones in Great Britain and Northern 
Ireland 1,997,000. The number of exchanges in Great Britain 
and Northern Ireland increased during 1930 by 280 to a total of 
4,836, and the number of call stations by 3,900 to a total of 
33,800. 

AUTOMATIC DEVFLOPMENT.—Some 31 automatic exchanges, 
serving 22,270 subscribers, were opened during the year; seven, 
serving approximately 10,300 subscribers, were London ex- 
changes, making the total of automatic exchanges in I ondon 
30, serving approximately 96,000 subscribers. During the year 
a beginning was made with the installation of the director 
automatic system in Manchester, where three exchanges were 
brought into service. Other additions to the automatic system 
in the provinces included Maidstone (with seven subsidiary 
exchanges) and the opening of subsidiary exchanges in the 
Edinburgh, Nottingham, and Blackpool areas. Upwards of 
200 rural automatic exchanges were brought into use during 
the same period. 

OverseAS ExTENSIONS.—The most important extension of the 
overseas service during the year was that between Great 
Britain and Australia (opened in April) which already has been 
extended to the principal countries in Europe and to America. 
Other transoceanic services opened were those to Argentina, 
Chile, and Uruguay, which are now provided by direct radio 
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service from London. In June, a service was opened, via 
Amsterdam, to the principal towns in Java, and a service 
between London and Rio de Janeiro, via Paris, was inaugurated 
in May. The transatlantic service has been extended to all 
parts of North America, including Cuba. During the past 
year, also, additional cables were laid between this country 
and France and Belgium, while among the additional Anglo- 
European services opened were those to the Vatican State in 
February, Lithuania in March, and Estonia and Latvia in 
June, leaving only Russia and the Balkan States without direct 
telephone communication with England. Existing facilities 
to the Continent were improved by the provision of additional 
through wires to Dusseldorf, Milan, Berlin (2), Hamburg, 
Cologne, Paris (5), Stockholm, Barcelona, and Basle, while 
through circuits to Marseilles, Prague, Budapest, and Oslo, 
and additional services to Paris, The Hague, and Rotterdam 
are expected to be completed shortly. 

Suip-SHORE SERVIcE.—A new development of the wireless 
service, enabling a telephone subscriber to call from his office 
or home liners at sea, was inaugurated during the past year, 
the Majestic, Olympic, Leviathan, and Homeric being the first 
vessels to be equipped with the necessary apparatus. 





Radio Notes. 


Denmark.—* Pirate ’’ Campaicn.—Though the number of 
licensed listeners is great in proportion to the population 
(between eleven and twelve per cent.), the Danish Broad- 
casting Council is of the opinion that there is a large number 
of ‘* pirate ’’ listeners. According to World-Radio, after con- 
ences between the Ministry of Public Works and the Ministry 
of Justice, the Council has received a promise of effective 
assistance from the police in the tracking of “‘ pirates.’’ Lists 
of licensed listeners in various districts are to be furnished to 
the police to aid them in their search for non-paying listeners, 
who will be reported upon to the Council and each case will 
be considered individually, the offenders being liable to a fine 
of from 40 to 400 kroner (£2 5s. to £22 10s.) and, in certain 
cases, to have their receiving sets confiscated. 


Germany.—SraTion CLoses.—The Stuttgart transmitter has 
closed own, since its programmes are now radiated by the new 
high-power Miihlacker plant, which has been in operation for 
over a month. It is not being received well in some parts, 
and a wavelength increase has been suggested. Such relief 
would be temporary only, however, for by the end of 1931 Ger- 
many will have nine high-power stations in use. 


Iceland,—New Sration.—In spite of several reports to the 
contrary, the new transmitter is not yet ‘‘ on the air,”’ but 
transmission is due to commence at any time now. The ‘wave- 
length will be 1,200 metres, and announcements in the 
country’s own language, with the occasional use of German 
and English. Messrs. Philips liamps, Ltd., state that arrange- 
ments have been made for every school in Iceland to be 
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equipped with a receiver so that all scholars can obtain the 
benefit of the special schools transmissions which will be 
arranged. 


Norway.—REORGANISATION.—Four private companies are 
operating transmitters, based on the licence system. Listeners 
pay 20 Kr. (22s.) per year within the various company’s con- 
cession areas, or 5 Kr. to the State if outside, plus a 10 per 
cent. tax on all radio material purchased. ‘The 10 transmitters 
in daily use are: Oslo, 1,071 m., 75 kW; Nidaros, 453.2 m., 
1.35 kW; Fredriksstad, 368.1 m., 0.8 kW; Hamar, 587.1 m., 
0.8 kW; Porsgrund, 453.2 m., 0.8 kW; Rjukan, 447.1 m., 
0.17 kW; Notodden, 447.1 m., 0.9 kW; Bergen, 364.1 m., 1.13 
kW;; Aalesund, 447.1 m., 0.4 kW; Tromsé, 453.2 m., 0.11 kW; 
Kristianssand, 235.5 m., 0.56 kW; and Stavanger, 270.6 m., 
0.5 kW. According to World-Radio, the Department of Com- 
merce has, in conjunction with the Director of Telegraphs, 
drawn up a new plan for the reorganisation of the service on 
the basis of one programmes-association only for the whole of 
Norway, owned by the Press organisations, and another com- 
pany (controlled by the State) for the technical operation of 
all the existing stations and further development that will 
provide for the ultimate operation of 41 stations that should 
make crystal reception possible for 90 per cent. of the popu- 
lation, which was 2,649,775 in 1920, or 8 per sq. km. ‘The 
plan is to be submitted to the Storting (Parliament) shortly. 


Regional Stations.—ScottisH Contracr.—A contract has 
been signed for the buildings of the Scottish transmitter at 
Westerglen, near Falkirk. The successful tenderer is the 
Anglo-Scottish Construction Co., Ltd., which built the London 
station at Brookman’s Park as well as the new northern 
station. 

NorTHERN Tests.—The transmitter at Moorside Edge, near 
Huddersfield, is over 1,000 ft. above sea level and to prevent 
ice and snow accumulating on the aerial wires they can be 
heated by the passage of electrical currents through them. 
The power-house tests have commenced and the plant is being 
‘‘run-in’’ with an unmodulated carrier wave of about 480 
metres. The present Manchester transmitter will broadcast, 
at its present power, on the present midland regional wave 
length of 479.2 metres to facilitate necessary adjustments 
which forthcoming wavelength changes will require. 

The new Pennine station will eventually operate entirely on 
479.2 metres, while the midland regional one will assume the 
present Glasgow wavelength of 398.9 metres, and Glasgow will 
take over the present Manchester wavelength of 376.4 metres. 
When the Pennine transmitter is carrying out preliminary 
tests the Manchester station and relay stations in the north 
will be closed down. 

WesTERN StTaTion.—Attempts are being made to find a site 
for a new west-country transmitter. It may be located on the 
English side of the Bristol Channel, perhaps on the Quantock 
or Brendon Hills, but the chief studios will remain in Wales 
ae a while new ones may be established at Bristol and 

ath. 


Russia.—New Srations.—It is reported that a station of 
100-kW capacity has been completed at Kolpino, near I enin 
grad. Another station on the same lines is being constructed 
in Siberia. 






When “Contracts Open” are advertised in our “ Official Notice” pages, the date of the 


Contracts Open. 


Australia.—MeLBourNe.—Posts and Telegraphs Department 
ees 3rd. ‘Telephone exchange power boards. (A.X. 
0466.)* 

february 10th. ‘Telephonists’ telephones for common battery 
working. (A.X. 10569.)* 

February 17th. Electric lamps, lamp caps and sockets for 
voltages from 4 to 50. (A.X. 10643.)* 

February 24th. Resistances in vitreous spools ranging from 
100 to 4,000 ohms. (A.X. 10642.* 

March 17th. 80 miles of rubber-insulated, cotton-covered 
twisted conductors. (A.X. 10697.)* 


_ Bridlington.—February 2nd. Town Council. Electrical 
installation in the new municipal offices. (See this issue.) 


Cheadle and Gatley.—February 10th. Electricity Depart- 
ment. General supplies for twelve months. (See this issue.) 


Dundee.—February 11th. Electricity Department. 4-ton, 
overhead, travelling hand crane. (January 9th.) 
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Electri 
lighting of 82 houses. Schedules from Mr. D. H. Shaw, burgir 
engineer (deposit £1 Is.); tenders to the Town Clerk. 


Dunfermline.—January 26th. Town Council. 


Edinburgh.—January 24th. Corporation. Electrical instal- 
lation in administrative block at Gogarburn mental] institution, 
Specifications, &c., from Mr. Stewart Kaye, 14, Hill Street; 
tenders to Town Clerk. 


Egypt. — Caino. — February 23rd. Ministry of Public 
Works. Generating, distributing, and pumping plant for 
Naga Hamadi barrage. (A.X. 10664.)* 

SAMANOND.—February 28th. Ministry of the Interior 
February 28th. Supply and installation of an electrical distri 
bution system for the town. (A.X. 10659.)* 


Fife.—January 27th. Electric lighting at Kelty housing 
scheme (80 houses). Schedules, &c., from Mr. H. F. Hodge. 
Commercial Bank Buildings, High Street, Dunfermline; offers 
to County Clerk, County Buildings, Cupar. 

January 28th. County Council. Electrical work at 
Lumphinnans housing scheme. Schedules from Mr. W 
Williamson, architect, Kirkcaldy (deposit £1 1s.); tenders to 
County Clerk. 
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Halifax.—January 2lst. Wiring of 114 houses to be erected 
by the Corporation. Specification from Mr. A. CO. Tipple, 
borough engineer, Crossley Street (deposit £1 1Is.). 


Hastings.—February 10th. Electricity Department. General 
supplies for twelve months. (See this issue.) 


Liverpool.—January 22nd. Electricity Supply Department. 
‘welve months’ supply of materials. (January 2nd.) 


London.—County or Lonpon Etecrric SurrLy Co., Lrp.— 
February 2nd. Coal-unloading cranes and coal-handling plant, 
including travelling bridge and belt conveyors, in connection 
with the Barking power station extensions. (December 12th.) 

February 9th. Main, auxiliary and multi-core cables and 
accessories for connections between the new and existing 
switch houses at Barking power station. (January 9th.) 

CenTRAL Electricity Boarp.—February 2nd. 132,000-V 
transformers. (January 2nd.) 

February 9th. Construction of site works, foundation works 
and buildings at Wigan and Southport in connection with the 
North-West England and North Wales Electricity Scheme. 
(January 9th.) 

February 16th. 66,000-V and other cables in connection with 
the North-East England Electricity Scheme. (See this issue.) 

March 2nd. Central indication and telephone equipments in 
connection with the South-East England Electricity Scheme. 
(See this issue.) 

Orrick oF WorkS.—January 27th. Wiring of residences and 
road lamp standards at Broadmoor Asylum, Crowthorne, 
Berks. (January 9th.) 

January 30th. Electrically-driven sewing machines at Joyce 
Green Hospital, Dartford. (January 9th.) 

February 2nd. Electrically-driven exhaust propeller fans 
and centrifugal blowing fan sets, &c.; also girders, steel joists, 
&. Wiring and fittings for electric lighting at five casual 
wards. Wiring and fittings for electric lighting in tenement 
dwellings at Clapham. (See this issue.) 

HAMMERSMITH.—Electricity Department. 
switchgear. (See this issue.) 


E.h.p. and h.p. 


New Zealand.—WELLINGTON.—Public Works Department. 
February 24th. One set of 110-kVA outdoor switchgear, steel- 
work and controlling equipment. (A.X. 10507.)* 

April 14th. Four single-phase 110-kV transformers. (A.X. 
10721.)* 

March 17th. 11,000-V switchgear and metering equipment 
for controlling a 15,000-kVA sub-station. (A.X. 10719.)* 

Post and Telegraph Department. March 3rd. Carbon 
diaphragms for telephone instruments. (A.X. 10720.)* 


Northern Ireland.—Betrast.—February 4th. Electricity 


Department. Steam boiler plant. (January 9th.) 


Norwich.—January 30th. Electricity Department. E.h.p. 
overhead lines and switchgear. (See this issue.) 


Portsmouth. — February 2nd. Tramways Department. 
General stores for twelve months. (January 9th.) 

Electricity Department. Water-tube boilers, with econo- 
misers, steel bunker, and steel building. (See this issue.) 


Smethwick.—January 31st. Education Committee. Low 
pressure water heating at the Holly Lodge High School 
(January 2nd.) 


South Africa.—JouannessurG.—Railways and Harbours. 
February 2nd. Two 150-kW convertors. (A.X. 10668.)* 
February 16th. Material for colour light railway signalling 
(A.X. 10662.)* 
Durssn.—February 20th. Corporation. Traffic control sig- 
nals. (A.X. 10687.)* 
_ Care Town.—February 4th. City Electricity Department. 
50) miles of insulated wire. (A.X. 10714.)* 


_Southend-on-Sea.—Junuary 2Ist. Electricity Department. 
General stores for 12 months. (December 19th.) 


Stafiordshire.—February 3rd. Education Committee. In- 
stallation of electric lighting in several school buildings. 
(January 2nd.) 


Tilbury.—February 2nd. Urban District Council. Instal- 
lation of electric lighting and power and connecting-up of 
motors and control gear at refuse destructor. (See this 
issue.) 

_*Further particulars can be obtained at the Department of 
Overseas ‘Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 





Contracts Closed. 


Chesterfield.—Town Council. Accepted :— 
Cables (£655).—Macintosh Cable Co., Ltd. 


Dartiord.—General Purposes Committee. Recommended :— 
Wiring houses in St. Vincent's Road.—E. E. Beaven. 


Glasgow.—Corporation Electricity Commitee. Accepted :— 
Plant and appliances required in connection with the change 
ef frequency under the Central Scotland Scheme :— 
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Supply or reconditioning of motors, &c.—Crompton Par 
kinson, Ltd. (£1,559); British ‘!homson-Houston Co. 
Ltd. (£4,769); James Keith & Biackman Co., Lt 
(£281); Grindley, Ross & Co. (£646); J. P. Hall ani 
Co., Ltd. (£127); Brook Motors, Ltd. (£309); Lanca 
shire Dynamo and Motor Co., Ltd. (£2,531); Asea 
Ltd. (£318); Howden Ljungstrém Preheaters (Land 
Ltd. (£148); Electric Construction Co., Ltd. (£3,106) 
Crypto Electric Co., Ltd. (£224); Horace Green «ni 
Co. (£158); Singer Manufacturing Co., Ltd. (£154 
Clarke, Chapman & Co., Ltd. (£77); Mavor ani 
Coulson, Ltd. (£60); Higgs Motors, Ltd. (£74); Pa 
and Co. (£127); Macfarlane Engineering Co., Ltd 
(£106); A. & P. Stevens, Ltd. (£69); Bru 
Peebles & Co., Ltd. (£301). 

Reconditioned lifts.—J. Bennie, Ltd. (£1,981); Smit! 
Major & Stevens (£388); Waygood-Otis Co., [td 
(£488); Glasgow Engineers, Ltd. (£77); J. Pickerin 
and Co. (£62); Pickerings, Ltd. (£90). 

Alternator, rewound (£13,450); four motors, rewound 
(£1,284); 35 new motors and three fans (£2,372 
Metropolitan-Vickers Electrical Co., Ltd. 

Alternator, rewound (£13,450); seven motors (£54 
English Electric Co., Ltd. 

New motors, reconditioning, &c., and five conden 
including switchgear and erection (£4,250).—Ha: 
Engineering Co., Ltd. 

Fans and bell transformers (£43).—General Electrik 

Municipal Transport Committee. Recommended : 

Circuit breakers for Larkfield garage.—General Flect: 
Co., Ltd. 

Flashing sign for head office—Franco-British Electri 
Co., Ltd. 

Corporation Education Committee. Accepted :— 

Electric lighting and power circuit wiring at Kim 
Park cooking depot (£302).—Darroch & Espie. 

Electric lighting and heating at St. Thomas’s tempor: 
school (£381).—A. Robertson. 


t 


Hull.—Education Committee. Accepted :— 
Electric lighting at Wawne Street school (£388).—1) 
and Upton, [td. 
Electric lighting at Constable Street school (£591).— Napiei 
and Wheeldon. 
Lamp Contract.—The Booth Steamship Co., Ltd., has pla 


a contract with Siemens Electric Lamps and Supplies, Ltd., 
the supply of electric lamps for a period of 12 months. 


rae 


Liverpool.—Elementary Education Sub-Committee. Rec: 
mended :— 
Installation of electric light at Dovedale Road Cou 
School.—McGoff & Vickers, Ltd. 


Manchester.—Electricity Committee. Accepted :— 
Renewal work at Stuart Street battery —Tudor Accumu 
lator Co., Ltd. 
Maintenance work in connection with further 35 
feeders.—Callender’s Cable and Construction Co., | .1d 
Education Committee. Accepted :— 
Electrical installations at Burnage high school and Di 
Street school extension.—R. Seddon & Sons. 
Cleansing Committee. Accepted :— 
Electric lighting at Water Street depot.—E. M. Bvans wid 
Son, Ltd. 
Health Committee. Accepted :— 
X-ray equipment at Monsall Hospital.—Wateom & Sons 
(Electro-Medical), Ltd. 
Electric lighting equipment at Monsall Hospital.—Edi-vn 
Swan Electric Co., Ltd. 
Battery-charging plant.—Higgs Motors. 


Plymouth.—Electricity Committee. Accepted :— 
Accumulator cells (£271).—Chloride Electrical Storage 
Co., Ltd. 


St. Helens.—Town Council. Accepted :— 
Cables for railless cars.—British Insulated Cables, Ltd. 


South Africa. — HeipeLpurGc. — Municipal Council. 
cepted :— 
Installation of an electric lighting scheme for the town 
Hubert Davies & Co., Ltd. 


Sutton Coldfield.—Town Council. Accepted :— 
Cable.—General Electric Co., |.td.; Callender’s Cable a 
Construction Co., Ltd. 


Weymouth.—Town Council. Accepted :— : 
Laying 11,000-V cable for the new range of the Whitehead 
Torpedo Co. (£1,072).—District Transmission Lines, 

Ltd. 


Wimbledon.—Library Committee. Accepted :— 
Wiring of public library extension.—A. How. 
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Forthcoming Events. 


physical Society.—Friday, January 16th. Imperial College of 
“Science, South Kensington. 5 p.m. Short papers. 

British Electrical Development Association.—Friday, January 
16th. Royal Society of Arts, London. 7.30 p.m. Sales- 
manship Conference. ‘‘ E.D.A. Electric Homes (Outlet) 
Campaign (Second Period).’’ Mr. V. W. Dale. 

Paisley Association of Electrical Engineers.—Tuesday, 
January 20th. Y.M.C.A. Board Room, Paisley. 7.30 
p.m. ‘Steam Turbines.’’ Mr. R. C. B. Anderson. 

jssociation of Supervising Electrical Engineers.—Tuesday, 
January 20th. Junior Institution of Engineers, London. 
7.15 p.m. ** Progress in Power Cable Technique.”’ Mr. 
P. Dunsheath. 

Royal Institution.—Tuesday, January 20th. _ Institution, 
|.ondon. 5.15 p.m. “Art of Illumination.’’ Mr. J. W. T. 
Walsh. Friday, January 23rd. ‘‘The Scattering of 
Light.”” Sir William Bragg. 

Institution of Engineering Inspection.—Wednesday, January 
2ist. Royal Society of Arts, London. 5.80 p.m. ‘‘ The 
Metal-clad_ Principle for Electrical Switchgear.” Mr. 
J. R. Cowie. 

Institution of Electrical Engineers.—Thursday, January 
22nd. Institution, London. 6 p.m. ‘ High-voltage 
‘Testing Equipment.’’ Messrs. E. T. Norris and F. W. 
laylor. ‘* Dielectric Phenomena at High Voltages.’ 
Messrs. B. L. Goodlet, F. S. Edwards, and F. R. Perry. 
(North-Eastern Students’ Section).—Friday, January 
16th. Armstrong College, Newcastle-on-Tyne. 7.15 p.m. 
“ Transformers.” Mr. W. T. Tracey. Saturday, January 
I7th. Visit to the North-Eastern Marine Works, Walker 
on-T'yne. 

(Mersey and North Wales (Liverpool) Centre).- 
Monday, January 19th. The University, Liverpool. 7 
p.m. ‘The Radio-Gramophone Pick-up.”’ Mr. E. M. 
Payne. 

_(South-Midland Centre).—Monday, January 19th. 
University, Birmingham. 7 p.m. ‘ |oud-speakers Since 
their Conception with Gramophone Pick-ups and Wireless 
Recording Apparatus,’ by Mr. S. G. Brown. (To be 
delivered by Major C. A. Russell-Stower.) 

(Western Centre).—Monday, January 19th. Berkeley 
Café, Bristol. 6.30 for 7 p.m. Annual dinner. 

’ (North-Western Centre).—Tuesday, January 20th. 
Midland Hotel, Manchester. 6.45 for 7.15 p.m. Annual 
dinner. 

_ {North-Eastern Centre).—Wednesday, January 2st. 
Grand Assembly Rooms, Newcastle-upon-Tyne. 7 for 7.30 
p.m. Annual dinner and dance. 

_ (East-Midland Sub-Centre).—Tuesday, January 20th. 
Ericsson Telephones, Ltd., Beeston. 6.45 p.m. ‘* The 
Totalisator.’" Mr. T. Engblom. 

(Sheffield Sub-Centre).—Wednesday, January lst. 
Royal Victoria Hotel, Shetiieid. 7.30 p.m. ‘* The Genera- 
tion of Electricity by Non-statutory Undertakings.’ Mr. 
1. Scott Mackenzie. 

,(Tees-side Sub-Centre).— Wednesday, January 21st. 
Cleveland Technical Institute, Middlesbrough. 7 p.m. 

The Cooling of Electrical Machines.’ Mr. D. B. 
Hoseason. 

(London Students’ Section).—Friday, January 28rd. 
Institution, London. 6.15 p.m. Short papers. Saturday, 
January 24th. 2.30 p.m. Visit to Mycalex (Parent) Co., 
Ltd., Acton Lane, N.W. 

(North-Western Students’ Section).—Saturday, Janu- 
ary Ath. 2.30 p.m. Visit to Slacks Valley Power Station, 
Oldham. 

Birmingham Electric Club.—Friday, January 2rd. Grand 
Hotel, Birmingham. 7 p.m. Presidential address. 

Leicester Association of Engineers.—Friday, January 23rd. 
College of Technology, Leicester. 7.30 p.m. ‘ The 
(pplication of Electricity in the Heat Treatment of Steel.’’ 
Mr. A. Glynne Lobley. 

Junior Institution of Engineers.—Friday, January 28rd. 
Institution, London. 7.30 p.m. ‘‘The Progress and 
Development of Steam Generators.”” Mr. E. W. Thompson. 











Generation of Electricity. 


The official returns rendered to the Electricity Commissioners 
show that 1,150 million kWh were generated by authorised 
undertakers in Great Britain during the month of 
December, 1930, as compared with 1,049 million kWh in the 
corresponding month of 1929, or an increase of 9.6 per cent. 
During the year ending December 31st, 1930, the total amount 
of electricity generated by authorised undertakers was 10,869 
million kWh, as compared with 10,294 million kWh for the 
year ending December 31st, 1929, representing an increase of 
about 6.6 per cent. 
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Notes. 


Portishead Generating Station. 

Due to the very exaggerated reports which have appeared in 
the daily Press with reierence to the fire which occurred at the 
Portishead generating station on Christmas Eve, Mr. H. 
Faraday Proctor, chief engineer and general manager, Bristol 
Corporation Electricity Department, has issued an _ official 
statement regarding the occurrence. He relates that (as re- 
ported in the ExecrricaL Review last week) the fire occurred 
in and was restricted to the turbo-generator room. Other 
portions of the buildings, viz., on the one side the boiler 
houses, and on the other side the transformer annexe and 
(separated therefrom by the railway sidings) the administration 
block which is surmounted by the main control room, were 
in no way affected. 

A cast-iron pipe conveying oil from the supply tank for the 
various bearings of the No. 2 turbine broke, and the major 
portion of the contents of the tank was pumped on to the base- 
ment floor where the oil became ignited. Although it can 
never be stated definitely how that oil was ignited, it is a 
fact that an open-type electric boiling ring was located in the 
basement in the vicinity of the pipe which broke, such ring 
being for the use of the turbine attendants who could not 
leave the locality of their job. Although the evidence fur- 
nished is to the effect that the ring was not in use and was 
switched off at the time of the trouble, in the absence of any 
other reasonable solution it can only be assumed that such 
evidence was erroneous. 

Since the basement floor is about 70 ft. from the nearest 
portion of the roof which fired, it is almost inconceivable that 
flames would bridge the distance. Careful inspection of the 
wood remaining leads one to suppose that the heat ascending 
to the roof from the burning oil was sufficient to convert the 
under surface of such wood into charcoal, which in some 
portions of the roof burst into flame. 

The turbo-generator room is about 108 ft. in width, includ- 
ing the house-service switchgear annexe, and 287 ft. in length 
The central portion of the main roof, about 31 ft. in width, 
consisted of a wired-glass lantern. On either side of this lan- 
tern there were flats resting on the upper portion of the roof 
principals. ‘The flats were composed of deal boards about 
Zin. in thickness, protected on the under side with asbestos 
slate sheets and on the upper side covered with asphalt. 

The asbestos sheets allowed of the wood becoming charred, 
but it is interesting to note that the upper surface of this 
wood, although only § of an inch in thickness, was in many 
places undamaged in any way, the asphalt forming a protec- 
tion, not a menace. The house-service switchgear annexe 
was not in any way affected, except by water. 

Except for innumerable cracks, the glass lantern in_ the 
roof was intact. The same remark applies to the end windows 
of the turbo-generator room. ‘The fire in the roof was re- 
stricted to about half its length. No. 2 turbine was damaged. 
No. 1 turbine, which was at the time of the fire opened out 
for ordinary maintenance overhaul, suffered somewhat from 
falling material from the roof, more particularly the plastic 
asphalt; it does not appear, however, to have suffered any 
mechanical damage. No. 3 turbine (the 50,000-kW set) was 
apparently in no way affected, as it was put into use at 
1.15 p.m. on Sunday, December 28th, that is to say, as soon 
as the station could be cleaned up and protected by temporary 
roofing against the very heavy rains; this turbine has been 
running on the Bristol load from that time up to the present 
moment. 
Progress at Birmingham. 

Lecturing to the Midlands Branch of the Master Sign Makers’ 
Association, in Birmingham, on January 9th, Mr. W. Y. 
Anderson, M.I.E.E., commercial engineer of the City Electric 
Supply Department, gave some interesting figures showing the 
progress of the Department. During the past year over 27,306 
h.p. of motors was connected, making a total of 305,000 hp. 
Under the motor-hire system 2,235 motors, totalling 13,920 h.p., 
were fixed on consumers’ premises, and over 7,000 householders 
took advantage of the Department's assisted-wiring scheme. 
The domestic heating load had nearly doubled during the last 
two years, and the total apparatus connected now exceeded 
50,000 kW. The Department had also supplied over 2,000 
cookers on hire, and there were now 92,547 consumers con 
nected to the mains, of which number 11.350 were being 
charged for their supplies under the inclusive domestic contract 
tariff. The results of the last financial year reveals that the 
kWh sold were 357,820,996, the revenue £1,852,581, and _ the 
average price 1.242d. 

Appointments Vacant. 

Assistant installation engineer for Singapore Electricits 
Department. 

Meter engineer for Bedford Electricity Department. 

(See our advertisement pages to-day.) 

Electricity in Mining. 

At a recent meeting of the Fife branch of the Association ol 
Mining Electrical Engineers at Cowdenbeath, Mr. C. C. Reid, 
general manager of the Fife Coal Co., Ltd., in his presidentia! 
address, traced improvements in methods of pumping, haulage. 
conveying, lighting of the pits, and floodlighting of the coa! 
face. Mining in future would see the survival of the best pits 
in the long run. He urged the standardisation of machinery. 
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A Power Station ‘‘ Improvement Class.’’ 


The staff of the Chamber Hall power station of the Bury 
Corporation Electricity Department has organised an ‘‘ Im- 
provement Class.’’ Two lantern lectures have already been 
given by Mr. Vernon Mather, A.M.I.E.E., on ‘‘ Boilers and 
Combustion,” and it is hoped that further lectures on different 
parts of the power-station plant will be given during the winter 
session. By permission of the Electricity Committee and 
Mr. J. G. Potts, engineer and manager, the demonstration 
room at the showrooms is being used as a lecture hall for this 


purpose. 
Mobile Rectifier Sub-station. 


An interesting development at Dantzig, Germany, in con- 
nection with the Corporation tramway, is a mobile glass-bulb 
rectifier sub-station designed as a track vehicle. The pur- 
poses of the equipment is to boost temporarily the capacity of 
the stationary sub-stations, with which it has to work in 
parallel. Incoming bare-copper leads convey the three-phase 
supply to the terminals on the roof of the car, and oil circuit- 
breakers are arranged immediately below the insulators. Two 
transformers which permit connection either to a 3- or a 15-kV 





Tram-track Rectifying Sub-station. 


network are located in the centre portion of the vehicle, while 
the two rectifiers are simultaneously supplied via a six-pole 
change-over switch from one of the transformers. The two 
rectifier panels will each supply 300 A at 600 volts, and the 
d.c. pressure can be regulated within a range of from 570 to 
630 volts by means of an auto-transformer with a ten-step 
tap-changing switch housed in the rectifier board. The bulbs 
are supported in draw-out type holders to facilitate insertion, 
and are spring suspended in order that they may be immune 
from shocks when travelling. The rectifiers are also equipped 
with electro-magnetic over-current time-limit relays as a pro- 
tection against overload. 


Safety Lamps Order. 


The Secretary for Mines announces that on December 15th, 
1930, he made an Order under Section 33 of the Coal Mines 
Act, 1911, as amended by the Coal Mines General Regulations 
(Safety Lamps), 1927, approving for use in all mines to which 
the Act applies, subject to the conditions specified in the 
Schedule to the Order, inter alia, the following types of safety 
lamps :— 

Electric safety lamps for general use: Pearson Ni+Fe cap, 
Pearson Ni+Fe, ‘‘ F-Kay,’’ Ceag improved cap, Davis-Derby 
cap-type 2, Derby-4 volt hand-type 2, Davis-Derby portable 
floodlight (6 volt), Davis-Derby portable inverted floodlight (6 
volt), and Federation alkaline; electric safety lamps for use by 
Officials or for special purposes only: Ceag safety torch, and 
Oldham-type B.L.E. 

The Order also amends the schedules to previous safety lamps 
Orders in respect to the specifications of certain types of safety 
lamps already approved. Copies of this Order, ‘‘ the Safety 
Lamps Order of the 15th December, 1930,’ can be purchased 
(price 6d., post 7d.) from H.M. Stationery Office. 


The I.E.E. Benevolent Fund. 


Attached to the list of subscribers to the I.E.E. Benevolent 
Fund for the twelve months ended September 30th, 1930, is a 
note by Mr. C. C. Paterson. The president states that at 
present 25 per cent. of the members subscribe to the fund, and 
that what is needed is a small regular subscription from all 
the remaining members. 

We note that the total amount subscribed during the year 
was £2,607 1s. 11d. from a membership of 14,103, making an 
average contribution per member of 3s. 8d. The individual 
subscriptions vary as a general rule from 2s. 6d. to £1 1s., so 
that no large sums are asked for. If each of the remaining 
10.500 members were to guarantee an annual payment of 
only 2s. 6d., the annual contributions would be increased by 
50) per cent., bringing the total to about £4,000. 


Heat- and Corrosion-resisting Cast-iron. 


In the November issue of The Nickel Bulletin, published by 
the Mond Nickel Co., Ltd., particulars are given of a new 
alloy containing about 75 per cent. ordinary cast-iron, 4 per 
cent. chromium, and the balance Monel metal. This composite 
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alloy is known as “ Nimol,’’ and it should have many appjj. 
cations where heat- and corrosion-resistance are factors 
Nimol is harder and wears better than brass, and is stronye; 
and tougher than cast-iron. The physical properties of the 
material are given in the table below. 

Ult. tensile strength at room temp. 

Elongation ... “ - a 
Brinell hardness 


9/12 tons per sq. ip, 
1} per cent. to 24 per cent, 


eee eee oes eee minimum 
Shrinkage allowance for patterns ... 5/82 in. in 12 jn. 
Specific gravity a Ee ees ‘ia = 7.686 
Electrical resistivity 94.77 microhms. per ¢¢. 
Permeability oe ous ae ei 
Remanence eve ese eee coe eee 0 approx, 
After 30 days’ heating at 600 deg. C. :— 
Decrease in volume .. ne a 0.4 per cent. 
Increase in strength ... Be gee * 3 per cent, 


The alloy may be used at a red ‘heat over prolonged periods 
without the destructive growth characteristic of ordinary cast. 
iron. A sample of specially good-quality cast-iron after 3) day. 
at 600 deg. C. was found to have lost 37 per cent. of its strength 
and to have increased in volume by 5 per cent. Nimol, uncer 
the same conditions, lost no strength and its volume decreased 
by 0.4 per cent. 

Industrial applications over many months show that the 
upper limit of safe working is not less than 850 deg. C., and 
may be higher. Several tons of Nimol have been used as 
superheater-tube supports and spacing pieces in Yarrow boilers, 
After seven months’ service at 1,000 deg. F. the castings were 
reported as being as good as new, and after fifteen month, 
there are no reports of failure. Tests have shown the materia! 
to be much more resistant to attack by sulphuric acid than is 
ordinary cast-iron. Tests carried out with strong aeration and 
with adequate supplies of fresh acid to eliminate any cliance 
of saturation from the products of corrosion, gave excellent 
results, while with sulphuric acid, tests made at room tewipera 
ture in a 5 per cent. aqueous solution showed that the loss in 
weight of the Nimol specimen was only 1/100th that of cast 
iron. 

Pieces of Nimol and ordinary cast-iron were turned } in. 
diam. X14 in, long and put on the roof of a laboratory at Cath- 
cart, Glasgow, in June, 1927. These were examined after 
fifteen months’ exposure to the elements. The Nimol had a 
thin, closely adhering coating of rust and had gained slightly 
in weight. When the rust was removed with emery paper, 
the surface was found to be practically unaffected, and the tool 
marks were still quite visible. The ordinary iron had a heavy 
coating of rust, in spite of which it had lost weight. The 
surface, after emerying, was found to be very deeply pitted, 
and it could not be polished. So far the alloy’s non-magnetic 
properties have not been utilised, but it is possible that they 
will eventually find some sphere of application, especially if 
this need is felt in a material subjected to high temperatures. 


A Bulk-supply Scheme. 


On December 29th the bulk-supply scheme for Ballymena, 
Northern Ireland, was officially inaugurated. The supply is 
taken at 33,000 V by overhead-line transmission from the 
generating station at Curran Point, Larne, 20 miles distant, o! 
the Antrim Electricity Supply Co., Ltd., and is received at the 
Ballee transformer sub-station where the pressure is reduced 
to 6,600 V. At present three transformer kiosks in the town 
serve to reduce the voltage to the distribution pressure of 
400/230 V, 3-phase, 50 cycles. At the time of the ceremony 
about 50 applications for supplies had been received, and about 
two dozen premises connected. 

It is claimed that the town is the first in the world to be 
equipped with a distribution system of six-core cables. 

The object of this system is to improve the load factor and 
offer energy to consumers at restricted periods at very |owW 
rates. All the l.p. cables have six cores, three-phases, and a 
neutral for general supply, a fifth wire for automatically con 
trolling public lighting, and the sixth wire for the purpose of 
giving the restricted loads, which are controlled by an auto- 
matic time switch at each of the sub-stations. 

The charge for ‘‘ off-peak ’’ water-heating, &c., will pr 
ably be 3d. per kWh. The following ordinary tariffs have 
been fixed: lighting from 6d. to 8d. per kWh, cooking ind 
power from 1d. to 24d. per kWh, according to consutp- 


tion. Mr. Cyril Surman has been appointed manager of ‘he 


municipal undertaking, in addition to the managership of thie 
gas department which he already held, but the two depart 
ments will be run separately. 

Messrs. W. T. Henley’s Telegraph Works Co., Ltd., were the 
contractors for the scheme, which was carried out to the sp 
fication and under the supervision of Mr. James Scot 
M.I.E.E., consulting engineer to the Ballymena Council, 
his asstant, Mr. R. A. Boyton: O.B.E., A.M.I.E.E. 


+s 


Electricity in the Dairy. 


We learn from Mr. Chas. Patmore, Medcalf Dairy Farm, 
Enfield Lock, Middlesex, of the introduction of a new system 
of ‘‘ Auto-cleaning’”’ for cow sheds. The system is claimed 
to represent a big advance in cow-shed and milk cleanliness, 
and to be an excellent example of the application of electricits 
to those ends. Mr. Patmore will be pleased to show a mode! 
of the system to interested readers. 
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Institute of Fuel. 


Metcuett Mepau.—The Melchett Medal for the year 1930 
(the first to be aa will be presented to Dr. Kurt 
Rimmel, of the Warmestelle, Dusseldorf, by the President, Sir 
David Milne-Watson, LL.D., D.L., at the Institution of Civil 
Engineers, on January 23rd, at 6.30 p.m. The Melchett Meda! 
was instituted by the founder-president of the Institute, the late 
Right Hon. Lord Melchett, LL.D., F.R.S., who offered the 
Institute a few months ago a sum of money sufficient to found 
the medal in perpetuity. The medal is awarded annually, and 
the council, in making the award, was guided by the following 
conditions laid down by the founder: ‘‘ The Melchett 
medal is awarded annually to such person, whether a member 
of the Institute of Fuel or otherwise, as in the opinion of the 
council has done either original research or professional, ad- 
ministrative or constructive work of an outstanding character, 
involving the scientific preparation or use of fuel, provided 
the results of such work have been made available within 
recent date for the benefit of the community. The award will 
be made without restriction as to the nationality of the 


recipient.”’ 
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Following the presentation, Dr. Riimmel will give the 
Melchett lecture which, it is hoped, will also be an annual 
event. The subject of his lecture will be ‘‘ The Calculation of 
the Thermal Characteristics of Regenerators.’’ Immediately 
following the meeting, Dr. Riimme! will be the guest of the 
Institute at a dinner to be held at the Connaught Rooms, Great 
Queen Street, Kingsway, W.C.2; early application fer tickets 
should be made to the Secretary, Institute of Fuel, 53, Victoria 
Street, S.W.1. 

Unfortunately, owing to illness, Dr. Thau will be unable to 
present his promised paper on *‘ The Continuous Production of 
Water Gas from Powdered Fuels’? on January 13th. The 
meeting has therefore been postponed until Dr. Thau has 
sufficiently recovered to be able to undertake the journey from 
Germany to London. 


I.E.E. Graduateship Examination. 

The results of the Institution of Electrical Engineers’ 
graduateship examination, which was held in November. 
1930, show that 65 candidates successfully passed the whole 
examination, while 18 passed the first part only and six passed 
the second part only. 




















Mr. H. R. Burnett, borough electrical engineer of Barrow- 
in-Furness, has received an increase in salary from £850 to 
£1,000 as from January Ist. The increase was approved at 
a meeting of the Town Council on January 5th when it was 
suggested that the present was not the time to raise officials 
salaries. In reply to that it was pointed out that Mr. Burnett's 
salary was below those of the engineers at Lancaster and 
Carlisle although the Barrow undertaking had a larger output 
than either. In the last six years the output had doubled. ‘The 
recommendation was carried by 19 votes to 6. 


Mr. C. I. Shuttleworth, deputy electrical engineer at Hull, 
has been granted an increase in salary from £750 to £800 per 
annum, rising by three equal annual increments to a maximum 
of £1,000. He has been with the Hull Electricity Department 
since 1900. Mr. D. Bellamy commercial assistant, has had 
his salary raised to £700 per annum. 


Mr. G. Edward, district manager of the North-Eastern Tele- 
phone District, York, has been appointed district manager of 
the Brighton district, and has been presented by the York 
staff with a Westminster chime mahogany grandmother clock. 
He is succeeded at York by Capt. H. A. Berry, superintendent 
of traffic in the London telephone service. 


Mr. J. W. Dodds, managing director of the E.G.S. Co., 
Ltd., was accorded a reception at the County Hotel, Newcastle 
on-Tyne, on January 5th, to mark his completion of 50 years 
in business. Messrs. Innes and Gledson paid a tribute to 
Mr. Dodds who, they said, had not only created one of the 
most successful wholesaling businesses in the country, but had 
also secured the greatest regard of his competitors. Mr. Dodds 
is a past member of the council of the Electrical Wholesalers 
Federation. 


Mr. Charles A. Magrath has resigned the chairmanship of 
the Hydro-Electric Commission of Ontario, which he has held 
for six years. He retains the chairmanship of the Internationa: 
Joint Commission. 

Mr. Arthur E, Hadley, C.B.E., and Mr. Cyril E. Lloyd 
have been appointed directors of the City of London Electric 
Lighting Co., Ltd., and of its subsidiary company the Bank- 
side Investment Trust, Ltd. 


Mr. E. W. Park, M.B.E., who for the past nine years 
has been in charge of the sales of “‘ Tungar.”’ rectifiers for 
the B.T.-H. and Edison Swan_ Companies, has been 
appointed sales manager to the Electrical Trading Associa- 
tion, Ltd. 


Mr. A. J. Lovell has been appointed low-pressure mains 
engineer by the Manchester Corporation Electricity Committee. 


Col, $. H. Pollen, C.M.G., has been compelled by ill-health 
to relinquish the position of chairman of the British Alu- 
minium Co., Ltd., but he is to remain a director of the com- 
pany. He will be succeeded as chairman by Mr. R. W. 
Cooper, 

Mr. Arthur Creak, who was recently appointed installations 
engineer in the Newport Electricity Department, has been 
re-designated ‘‘ sales and installations engineer,’ with an in- 
crease in salary in accordance with that position. 

Miss P. Chalker, who has been a demonstrator with the 
British Electric Transformer Co., Ltd., for the past seven years, 
has heen appointed to a similar position with the Metropolitan 
Electric Supply Co., Ltd. 


























































Our Personal Column. 


Electrical men are invited to enable us to keep readers of the “Electrical Review 
posted concerning their movements. 


Mr. Hugh Quigley is relinquishing his position as head of 
the Economic and Statistical Department of the British Elec. 
trical and Allied Manufacturers’ Associatien, upon his appoint- 
ment as chief statistical officer and economist to the Central 
Electricity Board. 


Obituary. 


Mrs. Hammer.—We regret to record the death of Mrs. 
Hammer, who was so long connected with electricity supply 
affairs in the Borough of Hackney, where she and her husband 
were prominent figures in municipal affairs. As chairman of 
the Hackney Electricity.Committee she took a very active 
interest in boosting electricity supply, and by a large number 
of speeches delivered before all kinds of audiences, local and 
electrical, she helped materially in the spread of knowledge 
along popular lines. Subsequently she threw in her influence 
with the Electrical Association for Women, whose success owes 
much to her pioneering efforts. The electrical industry requires 
many women who in her happy way can arouse electrical! 
interest and enthusiasm among womankind. Mrs. Hammer 
led the way, and she will be sadly missed in the women’s 
section of the electrical industry. Her death took place, after 
an illness which had lasted for some time, on Monday morning 
last at the age of 68 years. The funeral took place yesterday 
at Abney Park Cemetery. 


Mr. C. Gibson.—The death occurred in Glasgow on Janu 
ary 6th of Mr. Charles Gibson, who was a well-known author 
of popular works dealing with electricity, telephony and radio. 
His published works numbered about 40 and they had a large 
circulation in Great Britain and abroad. 


Mr, J. Parker.—The death is announced, at the age of 69 
years, of Mr. John Parker, who had for about 30 years been 
chief electrical engineer at the Cannock and Rugeley Collieries, 
Hednesford. He was previously with the Electric Construc- 
tion Co. 

M. Max Weiss.-—The death is reported from Berne, at the 
age of 57 years, of M. Max Weiss, consulting engineer to the 
Swiss Federal Railways and Professor of Electric Traction at 
the Federal Technical High School, Berne. 


Mr. S. Bridgwater.—The death oceurred on January 2nd at 
Sewardstone, Essex, of Mr. Saniuel Bridgwater, founder and 
principal of the Bridgwater Construction Co., constructional 
electrical engineers, of Holloway Road, N. He was in his 
59th year. His business is to be continued by his three 
daughters. 

Mr. C. B. Clarkson.—We regret to hear that Mr. C. B. 
Clarksen, a representative of Lighting Trades, Ltd. (Welsbach 
Light Co., Ltd.), for over 20 years, died on January 7th. 
The funeral took place on Monday last. 

Mr. W. Ratcliffe-Small.—After a long and painful illness 
Mr. W. Ratcliffe-Small (formerly Schmall), of the Anglo-Timber 
and Trading Co., Ltd., died at his residence at Epsom on 
January 12th. Mr. Small who was 52 years of age was at 
one time managing director of the Armorduct Manufacturing 
Co., Ltd., but he had not been connected with the electrical 
industry since the outbreak of the war. The funeral took place 
yesterday at West Norwood Crematorium. 

Capt. W. C. F. Bacon.—The death occurred on January 
12th of Capt. W. C. F. Bacon, chairman of directors of Messrs. 
Edward Holme & Co., [.td., Altrincham. 
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Financial Section. 


New Companies, Returns of Share Capital, Debenture Charges, Reports of Electrical Companies, 
Dividend Changes, Transactions in Stocks and Shares. 


New Companies 
Registered. 


Electro-Magnetic Controls, Ltd.—Private company. Regis- 
tered January 8th. Capital, £1,000 in 1s. shares. Objects: 
To adopt an agreement with Stille Inventions, Ltd., and to 
carry on the business of dealers in and importers, exporters, 
and manufacturers of phonograph and gramophone records, 
phonographs, gramophones, amplifiers, television and elec- 
trical and wireless apparatus, &c. The permanent directors 
are :—S. Fitton, Lombard House, 48, Brown Street, Man- 
chester; J. M. Nuttall, 2, John Dalton Street, Manchester. 
Solicitors : Lancashire, Humphreys & Grundy, 2, John Dalton 
Street, Manchester. 


Marine Cable peeing, Ltd.—Registered as a private 
company, January 7th. Japital, £1,800 in £1 shares (900 
‘**A” and 900 ‘‘B’’). Objects: To adopt an agreement with 
I. Hortick and C. D. Rowley, to acquire any invention relat- 
ing to manufacturing or working telegraph or telephone cables 
or systems; and to carry on the business of electrical and 
mechanical engineers, telegraph and telephone cable manufac- 
turers, &c. The first directors are :—Sir Ernest R. Debenham, 
Bt., 8, Addison Road, W.14; C. D. Rowley, 35a, Broadwater 
Down, Tunbridge Wells (director of Fromray Parent Co., 
Ltd.). Secretary: Elizabeth Harrington. Registered office : 
15, St. James’ Place, $.W.1. 

Wired Wireless, Ltd.—Private company. Registered Janu- 
ary 6th. Capital, £1,000 in 500 7} per cent. participating non 
cumulative preference shares of £1 each.and 10,000 deferred 
shares of Ils. each. Objects: To specialise in connection with 
the relaying and general re-diffusion of wireless broadcast pro- 
grammes, &c. ‘The subscribers are:—I*. Featherstone, 274, 
High Street, Acton, W.3; W. W. Kerley, 65, Foxholes Avenue, 
Hertford, radio engineer. ‘The first directors are to be 
appointed by the company or the subscribers. Secretary: F. 
Featherstone. 

Pritchard & Simpson, Ltd.—Private company. Registered 
January 3rd. Capital, £17,500 in 15,800 8 per cent. cumula 
tive redeemable preference shares of £1 and 50,000 ordinary 
shares of ls. each. Objects: To acquire the business of manu- 
facturers and producers of radio-gramophones, wireless and/or 
television apparatus, &c., carried on by Radio Recordion, Ltd., 
at 16, Lisle Street, Newcastle-upon-Tyne. The directors are :- 
H. B. Pritchard, 19, Kingsland, Jesmond, Neweastle-on-Tyne, 
importer; R. W. Simpson, 16, Lisle Street, Newcastle-on- 
Tyne, physician (permanent joint managing directors); and 
one other to be appointed by the subscribers. 


Buckrose Light & Power Co., Ltd.—Registered as a public 
company January 9th. Capital, £20,000 in £1 shares. Objects : 
To carry on the business of suppliers of electric light, heat and 
power, electrical, metallurgical, mechanical] and chemical engi- 
neers, electricians and contractors, manufacturers of electrica) 
apparatus, &c. The subscribers are: W. A. Cook, writer, and 
G. F. Simpson, solicitor, both of 18, Austin Friars, E.C., and 
five others. The first directors are to be appointed by the sub- 
scribers. Solicitors: Slaughter & May, 18, Austin Friars, 


+ 
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Official Returns of 
Electrical Companies. 


Crompton Parkinson, Ltd.—Capital, £826,769 in 200,000 
Ist preference and 326,769 2nd preference shares of £1 and 
600,000 ordinary and 600,000 ‘‘ A ’”’ ordinary shares of 5s. each. 
Return dated October 2nd, 1930. 170,725 1st preference, 
326,769 2nd preference, and 600,000 ordinary shares taken up 
£357,753 2s. 8d. paid (being £1 per share on 6,965 1st prefer- 
ence and 250,007 2nd preference, 7s. 6d. per share on 133,760 
Ist preference and 5s. per share on 200,000 ordinary, and in- 
cluding £621 2s. 8d. paid on forfeited shares). £290,362 con- 
sidered as paid (being £1 per share on 30,000 1st preference 
and 76,762 2nd preference, 12s. 6d. per share on 133,760 Ist 
preference and 5s. per share on 400,000 ordinary shares). Mort- 
gages and charges, nil. A return of allotments, made up to 
October 2th, 1930, shows a further 150,000 ‘‘A’”’ ordinary 
shares allotted. 


Notting Hill Electric Lighting Co., Ltd.—Particulars file, 
of debenture stock for an amount at any one time outstandin 
not exceeding the amount of the paid-up share capital for th, 
time being, and a premium of 3 per cent. in certain conti; 
gencies, authorised December 5th, 1980, and covered }y 
trust deed dated January 5th, 1931, the amount of th, 
present issue being £150,000. Property charged: freehold ani 
leasehold properties in Notting Hill and Kensington, and th, 
company’s undertaking and property, present and future, jp 
cluding uncalled capital. Trustees: C. A. Franklin, 14, Stan 
ford Road, W.8, and C. B. B. Smith-Bingham, Addingto, 
House, near Winslow, Bucks. 

_Chagford & Devon Electric Light Co., Ltd.—A. Waycoti 
Victoria Road, Paignton, ceased to act as receiver on Cctol 
8th, 1930. 

United Signs (1929), Ltd.—Satisfaction to the extent o| 
£150, on December 4th, 1930, of debentures authorised }y 
resolution of September 6th, 1929, and registered September 
9th, 1929. (According to the register of mortgages, the deben 
tures registered September 9th, 1929, originally secured £6(i), 

S. & A. Fuller, Ltd.—Equitable charge on 13 and 15, Kings. 
mead Street, and Somerset Buildings, London Street, Bath 
dated December 16th, 1930, to secure all moneys due or t 
become due from the company to the Westminster Bank, Ltd 


Coniston & District Electric Supply Co., Ltd.—Capita 
£3,500 in 2,500 6 per cent. preference and 1,000 ordinary shares 
of £1. Return dated, October 11th, 1930. 2,253 preference ani 
500 ordinary shares taken up. £2,473 paid on 2,253. prefer 
ence and 220 ordinary shares. £20 considered as paid on 2s 
ordinary shares. Mortgages and charges, nil. 

E. A. Langrish & Co., Ltd.—Capital, £15,000 in 7,500 pre- 
ference and 7,500 ordinary shares of £1. Return dated, August 
19th, 1930. 6,215 preference and 5,800 ordinary shares take: 
up. £12,015 paid. Mortgages and charges, nil. 

Simplex Conduits, Ltd.—Capital, £100,000 in 50,000 ordi 
nary shares of £1 and 10,000 preference shares of £5 each 
Return dated, November 4th, 1930. 40,000 ordinary and 1((tk 
preference shares taken up. £50,000 paid on preference shires 
£40,000 considered as paid on the ordinary shares. Mortgage: 
and charges, nil. 


Electric Reduction Co., Ltd.—Capital, £50,000 in 16,200 pr 
ference and 33,800 ordinary shares of £1 each. Return dated 
December 28rd, 1930. 16,200 preference and 28,800 ordinary 
shares taken up. £18,000 paid on 13,000 preference and 5,0) 
ordinary shares. £27,000 considered as paid on 3,200 prefer- 
ence and 23,800 ordinary shares. Mortgages and charges 
£25,000. 

Minehead Electric Supply Co., Ltd.—Satisfaction in full o 
December 12th, 1930, of mortgage dated March 5th, 1923, ani 
registered May 8th, 1923, securing £300. 

Midget Lamp Co. (1924), Ltd.—Satisfaction in ful! oi 
December 29th, 1930, of debentures dated July 10th, 1925, and 
registered July 22nd, 1925. 

Electric and General Industrial Trust, Ltd.—Issue on 
December 31st, 1930, of £1,000 debentures, part of a series 
already registered. 

Watsham’s, Ltd.—Capital, £10,000 in £1 shares. Return 
dated October 23rd, 19380. 2,901 shares taken up. £2,901 paid 
Mortgages and charges, nil. 

Baynes Electrical Co., Ltd.—Capital, £2,000 in £1 shares 
Return dated October 17th, 1930. 214 shares taken up. £211 
paid. Mortgages and charges, nil. 








City Notes. 


Ever-Ready Trust & Finance Co., Ltd. 


‘The report for the year ended December 31st last shows § 
net balance of £42,053, to which is added £14,586 brought for- 
ward, making £56,639. It is proposed to write £11.040 off pre 
liminary expenses and to transfer £21,000 to capital reserve. 
If proposed changes, mentioned below, are sanctioned, the 
directors will recommend a dividend of 4 per cent. (absorbing 
£20,000); this will leave £4,599 to be carried forward. ‘ 
depreciation of £48,549 in the market value of the company § 


securities is recorded. It is stated that the latest accounts of 
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Lissen, Ltd., show a profit of £133,666 and those of the Ever- 
Ready Co. (Great Britain), Ltd., a profit of £244,555. Extra- 
ordinary meetings are to be held immediately prior to the ordi- 
nary meeting on February 2nd. At the first the ordinary 
shareholders will be asked to agree to the sale of a substan- 
tia! amount of the company’s holding of preference shares 
in Lassen, Ltd., and to the discontinuance of the company’s 
finaacing activit'es so that it will become an investment trust 
company only. ‘this will involve the modification of dividend 
rights so that holders of the ordinary shares shall receive a 
preferential c:videnc of 5 per cent. and after the payment of 
5 per cent. on the deferred shares, shall participate equally in 
any surplus. The second meeting is a general one providing 
for the alteration of the articles of association to effect the 
foregoing changes. 


Perak River Hydro-Electric Power Co., Ltd. 


lhe report for the year ended July 31st last records the com- 
pletion of the Chenderoh hydro-electric power station which 
was opened in June last and has now taken over the whole of 
the company’s load. Thus the current year, ending July 31st 
next, will be the first year of the company’s operation as a 
hydro-electric undertaking. ‘The depression in the tin-mining 
industry adversely affected the company’s revenue, which was 
insufficient to meet all the financial charges. The capital ex- 
penditure during the year was £748,419, raising the total to 
£2,888,343. Receipts on capital account amounted to £887,500, 
including a loan of £850,000 from the F.M.S. Government. A 
credit balance of £1,492,894 is shown on capital account. 

[he annual meeting is to be held on January 22nd, when 
separate meetings will be held to consider a scheme designed 
to meet the situation caused by the position of the tin-mining 
industry. The scheme involves the issue of 5} per cent. prior 
lien debenture stock to a maximum amount of £400,000, of 
which £200,000 will be issued immediately. A moratorium will 
be arranged in respect of the interest on the F.M.S. Govern- 
ment loan and the 7 per cent. participating preference stock, 
and there will be suspension of repayment instalments on 
these issues. The Treasury and the I*’.M.S. Government have 
approved the scheme. 


Melbourne Electric Supply Co., Ltd. 


\ statement for the year ended August 3lst last has been 
issued by this company which was taken over by the State 
Electricity Commission on September Ist, 1930. The receipts 
from trading amounted to £1,434,039, and after expenses and 
other deductions had been met, there was a balance of £132,621. 
Dividends on the 8 per cent. preference shares and consolidated 
ordinary stock absorb £120,060, and after making provision for 
reserve for income tax there is a surplus of £347. The capital 
expenditure for the vear was £377,312 in respect of the 
Melbourne undertaking. and £33,206 for that at Geelong. The 
number of consumers connected to both undertakings totalled 
138,291, the electricity sold amounting to 144,243,600 kWh. 


Veritys, Ltd. 

According to the Financial Times the report for the 15 
months ended June 28th last states that owing to the fire 
which occurred at the head office during May it was found 
impossible to prepare accounts to the usual period at Decem- 
her 31st. Accounts show an amount to credit of £15,328. The 
directors consider it advisable to postpone the question of 
paying the cumulative preference dividend until certain com- 
mitments have been adjusted, and until the position in India, 
where the company has large interests, is liquidated. 


Companies Struck Off the Register. 
The names of the following companies have been struck of! 
the Register, and the companies are thereby dissolved :— 
Halstead Electric Supply Co., Ltd. 
Paramount Wireless Co., Ltd. 
W. & M. Wireless Co., Ltd. 
Wireless Generators, Ltd. 


J. & E. Hall, Ltd. 
The report for the year ended September 30th last shows 
a net profit of £30,793, to which is added £9,676 brought in, 
making £40,469 available. A final dividend of 3 per cent. is 


recommended on the ordinary shares, making 5 per cent. for 
the year (against 8} per cent. for 14 months), and £3,469 is 


carried forward. 
Traction & General Investment Trust, Ltd. 


A final dividend is announced on the ordinary stock of 
11 per cent., making 17 per cent. for the year (same), and 
s. 1d. per share on the 16,655 new shares, all less tax. 


Western Union Telegraph Co. 
A quarterly dividend of $2 per share (same) is announced 
on the common stock. 
Singapore Traction Co., Ltd. 


A dividend has been declared of 8 per cent., less tax, on the 
per cent. cumulative preference shares on account of arrears. 
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Stocks and Shares. 


TUESDAY EVENING 





THE general condition of Stock Exchange markets points the 
sentiment of the investor in assuming that money is likely) 
to continue abundant by reason of quietude in trade 
throughout the world. An encouraging note comes from the 
United States, where appearances imply (rather than indicate 
that the bottom may have been reached in the industria! 
depression, and that there are signs of revival in trade and in 
public confidence. ‘To iJlustrate this, it may be mentioned that 
for some time past New York has been selling bonds with a 
feverishness suggestive of insistent necessity for cash. Within 
the last week there has been a turn round. Bonds have been 
bought back, and at rising prices. 

Investment securities continue to be in demand, and 
although there is now a fair amount of stock available to meet 
the requirements of purchasers, the buyers complain that it 
is exceedingly difficult to get even a round 5 per cent. on their 
money from stocks and shares whose security may be regarded 
as irreproachable. The industrial and speculative group 
lament, with reason, the disappointing character of their 
markets, and the equally disappointing developments in their 
trades. 


Investment Issues. 


Amongst the issues the absorption of which seems to take 
some time, may be again mentioned the two 4} per cent. 
debentures of the Central Electricity Board and the London 
and Home Counties Joint Electricity Authority. These were 
both offered at 95}, and they can be bought at 5s. premium, 
giving a return of 43 per cent. on the money. The stocks 
have a quasi-national stamp, though they are not available 
for trustees. ‘There is a good deal of stock about in each case, 
and it can be bought at the present time as provisional scrip 
Of the North-West Midlands Joint Electricity Authority 5 pei 
cent. stock, there is £35,000 on offer at 102}, free of stamp. 
ex the interest payable this month, the vield here being 
£4 17s. 6d. per cent. ‘The stock is redeemable at 100 in 1970: 
or after 1950 at the same price. Of the G.E.C. 5 per 
cent. mortgage debenture stock, £10,000 is on offer at 102, 
and could probably be bought a little cheaper. This gives 
£4 18s. per cent., and there is a partial interest payment due 
at the end of March this year. The security is irreproachable, 
and the redemption terms offer no drawback to «a present 
purchase. 


Home Electricity Supply Shares. 


The feature in this market has been another substantial rise 
in the price of Egham and Staines ordinary shares, which came 
up to 8s. before losing 1s. of the advance. According to 
rumour, three different companies would like to obtain in 
dividual control of the Egham and Staines Company. It ‘s 
said that purchases of the shares have lately been made by 
one or other of these groups, with a view to getting a majority 
of the stock. Some definite information on the point is 
awaited with keen interest by the proprietors of the shares, 
who are, up to the present, in the dark as to the reason for 
the violent rise that has lately occurred. Richmond (Surrey) 
ordinary shares have also been wanted, though the demand for 
them has been less eager than for Egham and Staines. The 
price of Richmonds has strengthened to 44s., and the market 
in the shares has become restricted. Kensington ordinary 
strengthened to 28s. In the provincial group, Lancashire Light 
and Power at 24s. 6d. and Scottish Power at 30s. show a small 
fall and rise, respectively. British Power and Light shares, 
after being Ils. 9d., eased off to lls. 3d. Atlas ordinary are 
dull at a guinea, the preference being 25s. 

Preference Shares. 

In view of the fact that, on the one hand, preference shares 
in the list of home electricity companies move very rarely, and, 
on the other, that considerable public interest is taken in 
various new issues that have recently appeared, it seems advis 
able to remove some of the former from our price-lists over- 
leaf, and to substitute quotations for the latter stocks. Refer- 
ence to our weekly table will show that four of the preference 
share issues have been replaced by two other electricity stocks. 
The preference shares make first-rate investments, and holders 
can sleep upon them with care-free minds. The yield on the 
majority of the shares is about 5 per cent. on the money. The 
only reason for price changes to occur is some alteration being 
made in monetary conditions that affect gilt-edged stocks of 
every description. Should there be fluctuations, they will be 
duly noted in this column instead of being included in the 
weekly tables. 


Home Railway Stocks. 


The Royal Commission on Transport has published its fina! 
report. Included in this are a number of definite recommenda 
tions which seem likely to escape the usual fate of such Rova! 
Commissions’ suggestions, in that they will probably lead to 
action being taken on the part of the railway companies to 
put them, by degrees, into execution. One of the most im 
portant is that the companies should electrify their suburban 
systems. The Southern Railway has been carrying out a 
policy of electrification on its suburban and on its main line 
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systems for some time past, and the North-Eastern has 
also put in hand important work of this nature. The 
recommendation of the Royal Commission will give these 
expansions a useful impetus, and thereby provide employment 
for large numbers of workers. At the same time, they should 
mean important contracts for the companies concerned with 
the manufacture of equipment, &c. From the market point 
ef view, the Royal Commission’s report had no effect. 


Stocks on Offer. 


In the Tube group, Metropolitan has receded 1 to 67. The 
dividend announcement will be made on January 29th and 
market estimates look for a repetition of the 4 per cent. paid 
for 1929. The Underground dividends come on February 12th. 
The stocks and shares in the Underground Railways are un- 
changed. Of the debenture stocks, £10,000 City & South 
London 44 per cent., and £2,500 London Electric 44 per cent., 
are on offer at 1003. These are Trades Facilities stocks, guaran- 
teed as to principal and interest by His Majesty’s Government. 
The yield on the monev is 4} per cent., and interest payments 
are due on the Ist January and July. Giving a higher yield, 
but of a different character, £25,000 Underground Electric Rail- 
ways 5 per cent. first mortgage debenture, 1942-1963, is on 
offer at 1021, the yield being £4 17s. 6d. per cent., with 
interest due on the 15th May and November. Amongst the 
Tramway stocks, London United Tramway 4 per cent. deben- 
ture at 564 is 3 points up. No other alterations have occurred 
in the Tramway group. 


Cables and Wireless. 


There is a disposition to look on for the time being on the 
part of investors and speculators who have been dealing lately 
in the stocks of the Cables & Wireless combination. Distrust 
of the commercial outlook is the principal reason why invest- 
ment declines to treat the Cables & Wireless preference stock 
with seriousness. The yield offered at the present price is 
tempting, but even 8 per cent. is not sufficient in itself to 
attract buyers, unless the latter are satisfied as to the character 
of the security. Marconi Marines are better at 39s. 6d., it 
being understood that the company’s progress is decidedly good. 
Constantinople Telephone 6 per cent. bonds of both classes 
have fallen 5 points to 75. American Telephone and 
Telegraph at 190, and International Telephone & Telegraph at 
Bh _ unchanged in the first place, and a point better in the 
second. 


Cheerfulness in America. 


The tendency in the New York stock markets has been 
rather brighter during the past few days, and statements are 
being made on the other side to the effect that the worst of 
the crisis may be considered over. Talk has arisen, moreover, 
and in America, as to the wisdom of cancelling war debts. The 
mere anticipation of such a step is sufficient to be acclaimed 
a bull point, for it is generally agreed that if such cancellations 
were to be applied impartially, this would give the world of 
trade, finance, and commerce a new impetus, and would cure 
a large part of the ills that at present affect the international 
body. Consequently, the dollar stocks are mostly better on 
the week. Pennsylvania Water & Power strengthened to 57}. 
Shawinigan, and Power Corporation of Canada, are both 
harder at 53. Brazilian Tractions at 24 show a gain of 1}. 
Nobody supposes that the damage done to American credit 
during the past few months, by the series of shocks adminis- 
tered to the financial community by so many bank failures 
and other disasters, can be shaken off in the course of a few 
days. But it is something fresh to have any gleam of sunshine, 
however fugitive, cast upon the situation. 


Perak River Power. 


The directors of the Perak River Hydro-Electric Power Com- 
pany make the unpleasant announcement that current earnings 
are not sufficient to meet the debenture and loan interest. 
This is attributed to the fall in the price of tin, and the 
resultant consumption of less electric power, which has ad- 
versely affected the company’s operations. The company issued 
£1,250,000 5 per cent. guaranteed debenture stock under the 
Trades Facilities Acts, which stock, is, of course, guaranteed 
by the British Government. The price is quoted at 100, ex the 
interest payment due at the beginning of next month. The 
company’s ordinary shares of £1 each stand at about 5s., and 
the 7 per cent. participating debenture stock stands at 70 to 
8). Amongst other foreign issues it may be noticed that Anglo- 
-Argentine 5 per cent. debenture has receded to 52}, and the 
company’s 44 per cent. debenture to 674. Lisbon Trams are a 
little lower at 19s. 6d. Tokyo Electric sixes are a good market, 
and at 94 show a gain of 2 points. 


Miscellaneous Matters. 


Associated Electrical Industries shares at @ guinea are 6d. 
better on balance, but have been 2ls. 6d. during the last week. 
G.E.C. ordinary strengthened to 45s. Callender’s Cable 

B”’ preference are @ firmer market at 27s. 6d. This 
section as a whole is quiet, with an inclination to dulness. 
British Aluminium are unchanged at 30s. Babcock and 
Wilcox, amongst the iron, steel, and allied issues, eased 
off to 48s. 9d. on the continued difficulties placed in the way 
of a solution of the coal strike. Vickers have gone back to 
68. 103d. The rubber share market is quietly dull. 
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Share List of Electrical Companies, 


HoME ELECTRICITY COMPANIES, 


Bournemouth and Poole 
Brompton Ordinary ... ee 
Central Electricity 44% Deb. 
Charing Cross Ordinary 
Chelsea ... po a 

City of London 

Clyde Valley 

County of London 
Edmundsons’ 7% Pref. 

Elec. Supply Corporation ... 
Kensington Ordinary 
Lancs. Light and Power 


London & Home Counties 44% Deb. 


London Electric ‘ite ‘ 

Metropolitan ... 

Midland Counties 

Mid. Elec. Power “— 

Newcastle-on-Tyne Ordinary 
do. 1% Pref. 

Notting Hill 6% Pref. 

North Met. Elec. 6% Pref. 

St. James’ and Pall Mall 

Scottish Power 

South London ... 

Urban Ordinary 
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HOME AND FOREIGN TRAMs, &c 


Anglo-Arg. Trams First Pref. 
do. do. 2nd Pref. 
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British Electric Traction Def. Ord. 
Pref. Ord. 


do. do. 
Brazil Traction 


Brit. Columbia Elec, Rly. Pee. < 


London & Sub. Trac. 5% Pref. 
London United Tram Deb. 
Mexico Trams, 5% Bonds 
Mexican Light Common 

do. 1% Pref. ... 

do. 1st Bonds 
Victoria Falls Ord. ... 
Yorkshire (West Riding) 


MANUFACTURING 


Assoc. Elec. Ord. 
Babcock & Wilcox . 
British Aluminium Ord. 
British Insulated Ord. 
Brush Ord. mal one 
Callenders sain site 
0. 64% Pref. ae 
Crompton Parkinson Ord. ... 
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Fig. 1.—The Entrance Hall. 


tion Electricity De- 
partment has _re- 
cently opened a 
c ‘ommodious new 
building in Smith 
Street, Rochdale. 
‘ Electric House,”’ 
as the building is 
called, is the asso- 
ciated work of the 
borough engineer, 
Mr. S. Morgan, 
the chief architec- 
tural assistant, Mr 
S. G. Eldred, and 
the borough  elec- 
trical engineer, Mr. 
F. H. Rudd, and, 
besides _ providing 
accommodation for 
the Department s 
head office _ staff, 
contains extensive 
and ___—- well-equipped 
showrooms an 
capacious rooms for 
the storing of its 
lurge stock of domestic 
and hire purposes. 

The new building is faced with sandstone 
obtained from Crosland Hill, near Hudders- 
field, and presents a dignified and impressive 
appearance. The construction is a_ steel 
frame, the internal walls and backing to the 
stonework being brick of local manufacture, 
and the floors and roof of reinforced concrete. 
There are five storeys. Besides containing 
stores and a heating chamber, the basement 
houses a sub-station which is to be used for 
supplying electricity to the showroom and 
the neighbourhood. An accompanying illustra- 
tion (fig. 1) shows a view of the well-designed 
entrance hall with its electric passenger lift 
and staircase. The shop-window show-case 
in this hall is provided with eighteen alter- 
native methods of lighting, including incor- 
rect, correct and coloured effects. Arrange- 
ments have been made for this window to 
be dressed weekly by different classes of 
— 

Leading from the entrance hall is a large 
central hall and adjoining are a fittings dis- 
play room, a model kitchen, bathroom and 
dining room. Also on the ground floor are the 


appliances for sale 


offices for the showroom staff and rooms for 
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Fig. 2.—A Floodlighted Night View. 


Fig. 3.—Suite of Model Rooms. 


smaller 
A side entrance is provided 
covered loading shed 











appliances and accessories. 
frou: Samuel Street with a 
whence communication with all floors 
is obtained by means of an electric goods lift. 
The first floor provides office accommoda- 
tion for the whole of the clerical staff, part 
of the administrs itive staff, the borough elec- 
trical engineer's office, together with the 
accounts “oftice, waiting and meter readers’ 
rooms. On the second floor are a demonstra- 
tion kitchen, a model bedroom and wash- 
house with separate rooms for the display of 
radiators, water-heaters and general appli- 
ances (fig. 3). The remainder of this floor is 
utilised for showroom stores. Workshops and 
stores belonging to the Installation Depart- 
ment occupy the whole of the third floor. 
Throughout the whole building special <¢ 
tention has been paid to the lighting arr: de 
ments and the results more than justify the 
trouble taken. At night the exterior is 
illuminated from above a canopy which pro- 
jects over the showroom windows (fig. 2). 
In these windows is shown a representative 
display of all kinds of domestic electrical 
apparatus, special sections being devoted to 
fires, cookers, lighting fittings, washing 
machines and small appliances. The in- 
ternal lighting arrangements give excellent 
opportunities for the display of different types 
of fittings and there is on show at present a 
very tasteful selection of wall-fittings and 
standard lamps. 
The heating of 
the ater part of 
the building is car- 
ried out by means 


electrical 


of an electrical 
thermal - storage 
system. 


‘Lhe erection of the 
building was under 
taken by Messrs. R. 
and T. Howarth; 
the Electricity De- 
partment itself 
carrying out the 
electrical _ installa- 
tion work. Messrs. 
H. Tattersall, Ltd., 
insta'led the heat- 
ing apparatus, 
Messrs. John Ben- 
nie, Ltd., supplying 
the electric lifts. 
The cables used 
were provided by 
Messrs. W. _ 
Glover & Co., Ltd. 
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The Buenos Aires Display 


B.E.A.M.A.’s Active Participation. 
TT: British Empire Trade Exhibition in Buenos Aires, 


which is to be opened by H.R.H. the Prince of Wales 

on March 14th, remaining open until April 27th, will 
be one of the greatest efforts ever made by British industry in 
a foreign market. The combined forces of Government en- 
couragement and private enterprise are being exerted to the 
utmost to make the event a thorough success. Pees 

The Federation of British Industries is giving the Exhibition 

considerable support, one phase of which was illustrated by 
the special number of British Industries mentioned by us last 
week, but, better still, the British Electrical and Allied Asso- 
ciation is participating in a very practical and effective way. 
As the Association points out, Argentina can be regarded as 
one of the greatest potential markets of the world for British 
electrical products. Outside the Dominions it is certainly the 
greatest market. During the three years 1927-1929 it imported 
about £3,500,000 of electrical products from Great Britain, 
being the fourth largest market in this respect, after Australia, 
British India and South Africa, while it is significant that in 
1930, when the general trade depression was affecting particu- 
larly severely those countries which in the main were raw- 
material and food-producing areas, British electrical exports 
to Argentina increased by about 30 per cent., while those to 
India and Australia, for example, decreased by the same per- 
centage. This seems to point very clearly to the fact that at a 
time when economic and efficient operation of machinery is of 
the utmost importance, a reliance is placed upon British elec- 
trical products which has been acquired from years of experi- 
ence. 
The record of British electrical achievements in Argentina 
during recent years has been sufficiently impressive. The 
electrification of the suburban systems of the Buenos Aires 
Western Railway, the Central Argentine Railway, and the 
Buenos Aires Central Terminal Tube Railway, may be singled 
out for special consideration. For the Buenos Aires Western 
Railway one British company supplied 76 equipments aggre- 
gating 61,000 h.p. It also supplied turbo-alternators for a 
30,000-kW generating station, and transformers, motors, and 
switchgear for the same purpose. The electrification of the 
Central Argentine Railway was carried out largely by two 
British companies one of which supplied 111 equipments aggre 
gating 69,000 h.p. This company supplied, or has on order, 
eighteen 2,000-kW rotary-convertor sets and transformers ol 
corresponding capacity, while a third company supplied the 
plant for the Canal San Fernando generating station, the tota! 
capacity of which at the end of 1929 was 37,500 kW. The 
electrification of the tube railway in Buenos Aires yielded 
orders for 56 motor coach equipments aggregating 11,760 h.p. 
as well as lighting equipment, cables, conduit work and con- 
trol gear. 

Control and switchgear have been supplied by British firms 
to every railway in Argentina, while there is a constant supply 
of motors, pumps, switchgear, illumination apparatus an@é 
supply material generally passing into consumption by the 
railway systems. 

In tramway and street railway electrification, tramcars and 
equipments have been shipped for the Anglo-Argentine Tram- 
ways at Buenos Aires. In water-power the most interesting 
installation in Argentina was carried out for the St. John de! 
Rey Mining Company. All the power stations of the Argen- 
tine railway companies house British-made equipment. Many 
of the frigorificos and a large number of provincial suppl; 
stations employ British plant. Among these towns mention 
may be made of Cordoba, Santa Fe, Tucuman and Ia Plata. 
In modern propulsion a remarkably interesting example of 
advanced design is that of the Diesel-electric ferry boat of 
the Argentine Government which plies between Santa Fé 
and Parana. 

In view of the importance of Argentina to British electrical 
manufacturers, the representatives of the industry are taking 
full advantage of the British Empire Trade Exhibition to 
establish more direct contact with their Argentine customers. 
Besides a number of exhibits by individual firms, the British 
Electrical and Allied Manufacturers’ Association was one of the 
first to enter into the Exhibition. The Association, which 
through its membership represents about 85 per cent. of the 
electrical manufacturing industry of this country, has erected 
a stand in Pavilion No. 6 (Light Engineering and Accessories) 
next to the British Government Pavilion. The total site area 
will be 1,200 sq. ft. 

The stand is of modern design, very fully lighted, and an 
element of originality will be introduced by the display on the 
outside of twenty-four paintings by a well-known artist depict- 
ing many types of electrical installations. On the inside wil! 
be displaved photographic enlargements of plant and machin. 
ery supplied by member firms and for distribution there will 
be descriptive pamphlets and a special publication issued by 
the B.E.A.M.A. ; 

Mr. V., Wattincton, M.B.E., Chairman of the Council of 
the Association, is a member of the Grand Council of the 
Exhibition. Mr. Watlington is paying a special visit to 
Buenos Aires in connection with B.E.A.M.A.’s participation 
and will be in close touch with developments relating to the 
Exhibition and to Argentina. 
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Mr. H. C. Sippetey, M.I.E.E., has been appointed in charge 
of the B.E.A.M.A. stand. Mr. Siddeley was associated with 
the Association for a number of years; he was for 15 years 
London manager of the Lancashire Dynamo & Motor Co. 
Ltd., and afterwards London and export manager of the 
National Gas Engine Co., Ltd. Mr. Siddeley has travelled 
extensively throughout Continental Europe and has paid 
business visits to India, China, Japan, the United States, 
Canada, and South America (including Argentina). He is 
fully acquainted both with Argentine conditions and Argentine 
psychology and, moreover, he is thoroughly capable of dealing 


with both. 
Further Exhibitors’ Names. 


We have already received two lists of exhibitors from t}) 
London office of the Exhibition, 5, Parliament Mansions. 
Orchard Street, Victoria Street, S.W.. and lists were published 
in our issues of November 27th and December 19th, 1930 
We have now had a third list from which further names 


have been extracted :— 
Allen, W. H., Sons & Co., 
Welding Processes, 

Ltd. 

Blackman Export Co., Ltd. 

Blackstone & Co., Ltd. 

Bull Motors, Ltd. 

Carron Company. 

Chamberlain & Hookham, 
itd. 

Clayton & Shuttleworth, Ltd 

Clear Hooters, Ltd. 

Cowans, Sheldon & Co., Ltd 

Creed & Co., Ltd. 

Crompton Parkinson, Ltd. 

Davey, Paxman & Co., Ltd. 

De la Rue, Thos., & Co., Ltd 

Drayton Regulator & Instru- 
ment Co., Ltd. 

Express Lift Co., Ltd. 

Fraser & Chalmers Engineer- 
ing Works. 

Gent & Co., Ltd. 

Gledhill, G. H., & Co., Ltd. 

Heenan & Froude, I.td. 

Higgs Motors. 

Holmes, J. H., & Co., Ltd. 

I.ancashire Dynamo & Motor 


Co., Ltd. 


M.O. Valve Co., Ltd. 
Macintosh Cable Co., Ltd. 
Mirrlees, Bickerton & Day 


Ltd. 
Mitchell Conveyor & Trans 
porter Co., Ltd. 
Morgan Crucible Co., Ltd. 
Otis Elevator Co., Ltd. 
Parsons Oil Engine Co., Ltd 
Railway Signal Co., Ltd. 
Rawlplug Co., Ltd. 
tedfern’s Rubber Works 
Ltd 


Richardsons, Westgarth and 
Co., Ltd. 

Rotoplunge Pump Co., Ltd. 

Ruston & Hornsby, I.td. 

Salford Electrical TInstru 
ments, Ltd. 

Steel Conduit Co., I.td. 

Stone, J., & Co., Ltd. 

Thompson, J., Water Tube 
Boilers, Ltd. 

Visco Engineering Co., Ltd 

Vivian, H. H., & Co., Td. 

Waygood-Otis, Ltd. 

Weir, G. & J.. T.td. 

Wild Barfield Electric Fur 
naces, T.td. 


Lane & Girvan, Ltd. 


The total number of exhibitors is stated to be nearly 800 
In our three lists we have included the names of 112 compani 
whose exhibits will be of an electrical or allied nature—a ve 
good proportion of the total. 


E.D.A. in 1930. 


Notes on the Association’s principal activities 
during the year. 


branches of the industry is shown in a review of the 

activities of the British Electrical Development Assc 
ciation during 1930. Supply undertaking members numbe1 
394, this being an increase of 35 during the year; these under- 
takings account for over 80 per cent. of the output of elec- 
tricity in the country. 

The Association has nine provincial Area Committeess, en 
trusted with the duty of co-ordinating electrical activities in 
the provinces, including committees in Scotland and Northern 
Ireland. E.D.A. Circles exist in a number of districts, and 
have been particularly active in connection with Campaigns 
operated by the Association during the year. 

The principal activity in the first half of the year was in 
connection with the Eda Electric Homes (Outlet) Campaign. 
During this period over 600,000 copies of the booklet ‘‘ The 
House You Want’’ were sold for distribution. This booklet 
has proved to be very attractive, and copies have been applied 
for and sent to most parts of the world. Permission was given 
during the year for the booklet to be translated into Dutch 
and Greek, and colour blocks were supplied for these editions. 
Demonstration electric houses have been organised in different 
parts of the country, while conferences have been held in con- 
junction with the Electrical Association for Women. 

The Electric Home Wiring Specification, produced in con- 
rection with the campaign, has been circulated very largely 
in the industry and to architects. Anart from some thousands 
of copies circulated through the usual channels, no fewer than 
174 architects and builders applied direct to the Association 
for copies. 

In June, 1930, a short Refrigeration Campaign was carried 
out, during which 350 windew display cut-outs were supplied 
to showrooms in various parts of the country. 


CC branches growth and increasing support by al 
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During September-November a Shop and Display Lighting 
Campaign was carried out in conjunction with the E.L.M.A., 
the principal feature of which was the issue of direct postai 
communications, with suitable literature, to 200,000 shops 
throughout the country. In conjunction with this campaign 
luncheons were held in a number of centres, while a very large 
number of lectures have been given in towns throughout the 
country, with demonstrations on a portable shop window. 
Shop lighting competitions have been organised in many 
towns, frequently in conjunction with Chambers of Trade or 
Shopping Weeks. Interest in the question of shop lighting 
has undoubtedly been stirred, and a great deal of new business 
has been brought to the industry. The campaign has, in fact, 
produced more direct results than almost any campaign pre- 
viously carried out by the Association. Nearly 4,000 inquiries 
were received and followed up. A nine-weeks’ tour for a 
mobile exhibition of electric signs, provided by the Master 
Sivn Makers’ Association, was also organised. = = 

<pecial courses of lectures on Home Electrification for 
Women and on Industrial Heating were arranged during the 
year, one of the developments being the organisation of 
iectures to domestic science teachers, both in London and in a 
number of provincial centres. It is also noteworthy that Miss 
C. Haslett, Director of the Electrical Association for Women, 
organised a summer school on electricity for domestic science 
teachers at the invitation of the Board of Education, 

The Association exhibited at the I.M.E.A. Exhibition (East- 
bourne), the Housing and Health Exhibition held in Edin 
burgh and Glasgow, the Bachelor Girls’ Exhibition (London), 
and at the British Industries Fair (Birmingham). At the 
last exhibition a permanent structure has been erected on a 
site provided free of charge by the authorities. Assistance was 
given in connection with the organisation of a considerable 
number of local electrical exhibitions. : 

{n important activity is the production of literature ad 
posters for sale to the industry for local use and distribution. 
During the year there has been a very large increase in the 
demand for these, and also for the window displays. The 
Association now has 76 stock publications and 19 posters. 
there has also been a considerable increase in the use made of 
the films. Many additions have been made to the stock of 
lantern slides, which are available to anyone in the industry 
who requires slides for lecture purposes. During the summer 
the director visited the U.S.A. and Canada and reported very 
fully to the Council on electrical activities and methods of 
conducting business in these countries. Generally the year 
has been one of very great activity and progress in the general 
development of the co-operative work of the Association. 








Metro-Vick. Activities. 


Work and Progress in 1930. 


Metropolitan-Vickers Electrical Co., Ltd., once again 

finds much of importance and interest to record. Its 
good features are especially creditable in view of the difficult 
conditions which have existed and still exist, not only in this 
country, but also in many other manufacturing countries and 
markets overseas. 

In steam power plant the company’s output and new orders 
maintained the high level of recent years, the aggregate 
capacity of turbines manufactured wholly or partly in the com- 
pany’s works amounting to over 600,000 kW, with approxi- 
mately equivalent total capacities of condensers and turbo- 
alternators. Several notably large sets have been completed 
during the year or are now nearing completion in the factory 
The largest of these is a 67,200-kW set for the Battersea power 
station of the London Power Co. This set, which is nearing 
completion, has a three-cylinder turbine unit, and a single unit 
main alternator of 80,000-kVA capacity, and is one of the two 
largest sets yet constructed by British manufacturers. A 
51,250-kW set was recently put into commission at the Portis- 
head power station of the Bristol Corporation, and another 
set of approximately the same capacity is now being erected 
as the first generating unit in the new Clarence Dock power 
station of the Liverpoo! Corporation. An outstanding new 
order received is for a complete new power station having an 
ultimate capacity of 120,000 kW to be erected in Montevideo. 
Repeat orders include a 35,000-kW set for the Deptford West 
power station of the London Power Company, a 50,000-kW set 
for the Clarence Dock power station of the Liverpool Corpora- 
tion, and a 25,000-kW set for the Bunnerong power station of 
Sydney, N.S.W. 

It is now some eight years since the first fully automatic sub- 
station, a Metropolitan-Vickers installation, was put into ser- 
vice in this country, and both automatic control and the later 
development of supervisory control are now well established 
in engineering practice. Five 1,000-kW rotary convertors sup- 
plied to the Bombay Electric Supply and Traction Company 
h: ve been installed in three new automatic sub-stations, and 
al existing sub-station on the system is also being changed 
from manual to automatic operation. Various forms of auto- 


Ts review of the work carried out during 1930 by the 
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matic control are also finding useful application in remote 
hydro-electric power stations, mstallations having been made 
during the year in Tasmania and Kenya Colony. An impor- 
tant order in hand is for the Gavet hydro-electric power station 
on the Ebro. 

In addition to work for the British Grid, additions are being 
made to the already extensive installations of Metro-Vick 
switchgear apparatus on the 132,000-V system of the Victoria 
Falls and Transvaal Power Company in South Africa, the 
110,000-V system of the Public Works Department of New 
Zealand, and the 66,000-V system of the Perak River Hydro- 
Electric Development Company in Malay. In connection with 
the Northern Nile Delta scheme, orders have been received 
covering the equipment of twenty-seven 66,000-V sub-stations, 
embodying amongst other apparatus ninety outdoor type oil- 
circuit breakers. In connection with outdoor type air-break 
switchgear, an important development is the introduction of a 
new type of contact mechanism characterised by a very much 
higher contact pressure than has hitherto been the practice. 

A notable feature of the company’s export shipments during 
the year is the number of transformers for pressures of 
110,000-V and above, these totalling approximately 250,000 
kVA. Orders for e.h.p. transformers include 110,000-V 
naturally-cooled banks for the Continent and New Zealand, 
and 88,000-V water-cooled units for Tasmania. A number of 
large naturally-cooled units have been supplied during the year 
with the new type of detachable radiator. 

A comprehensive range of new and improved designs ol 
inoving-iron and moving-coil ammeters and voltmeters has re- 
cently been introduced, and a new development has just been 
made in the form of a time switch for use with maximum 
demand indicators. 

The important contracts undertaken by the company for 
locomotives for the main-line electrification of the Great Indian 
Peninsula Railway are now practically completed. All the 
forty-one 2,600-h.p. freight locomotives are now running on 
both sections of the line, and practically all the twenty-three 
2,160-h.p. passenger locomotives are also running. Probably 
the most important traction order of the year was that recently 
placed by the Southern Railway Company for equipments for 
forty 4-coach trains and twelve 3-coach trains. Another order 
for equipment for twelve 3-coach trains had been received 
earlier in the year. An important tramway order covers 75 
complete car equipments for the Glasgow Corporation. The 
recent development of spring-borne worm-geared drive for 
tramcars is being justified by results and is growing in favour. 
Two new designs of light-weight motor have been developed 
for trolley-’buses. 

Much activity has been shown by the company in the 
shipping and industrial worlds. There have been important 
developments in the machinery used in the textile trades, and 
plant for welding, mining, paper-making, brick-making, 
pottery, &c., has also been considerably improved. 

Much progress has been made in all phases of the work of 
the Research Department, and investigation of problems of 
fundamental interest, the development of special apparatus, 
instruments and methods of measurement for obtaining parti- 
culars for design data, and the methods of examination of raw 
materials, have advanced steadily. 

Considerable progress has been made in the study of noise 
problems. The results of this work have been applied in the 
design of several new sizes of silent-type d.c. motors for shiv 
ventilation and other services. The problem of building stil! 
quieter a.c. motors is being investigated thoroughly to bring 
them more into line with the d.c. type already developed. 

Among a number of items of new development two are 
worthy of special mention; one of them is the development of 
a cathode-ray oscillograph which is new to this country and the 
other an investigation into high-vacuum distillation. 


Seana ~ 








United States Electrical Exports. 


During October last the exports of electrical machinery and 
equipment from the United States had a value of $10,117,262, 
as compared with $14,847,454 in October, 1929. The total for 
the first ten months of last year was $110,713,326, against 
$123,441,703. The principal declines during October occurred 
in the following items:—D.c. generators, from $210,797 to 
$38,884; steam turbo-generators, from $163.8!4 to $53,370; 
self-contained lighting outfits, from $139,746 to $57,558: 
transforming or converting apparatus, from $592,230 to 
$260,453; switches and circuit-breakers over 10 A, from 
$210,360 to $146,453; watt-hour and other measuring instru- 
ments, from $116,027 to $49,858; stationary motors, 1 to 
200 h.p., from $311,945 to $233,419; refrigerators, from 
$899,434 to $514,976; electric fans, from $120,104 to $37,495; 
household washing machines, from $238,496 to $109,886; 
radio apparatus, from $3,717,988 to $2,717,450; telegraph 
apparatus, from $117,690 to $36,384; telephone apparatus, 
from $610,786 to $334,161; bare copper wire, from $193,464 to 
$70,068; and insulated copper wire and cable, from $470,552 
to $329,670. 

As usual, Canada was the principal importer of American 
electrical goods, the Dominion’s share being valued at 
$3,155,081. The United Kingdom ($767.610) was second on 
the list. Other leading customers were Mexico ($699,751), 
Chile ($528,915) and Argentina ($595,999). Imports of elec- 
trical goods into the Unitei States had a value of only 
$312,814, the principal item being lamps from Japan. 
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Physical Society’s Exhibition—I. 


Annual Display of Electrical Instruments and Scientific Apparatus. 


HE annual display of electrical, optical, and 
other physical instruments and apparatus 
organised jointly by the Physical Society and 

the Optical Society was staged on January 6th, 7th and 
8th in London as usual at the Imperial College of 
Science and Technology, South Kensington. 

This season’s show being the twenty-first of the series, 
Sir Arthur Eddington, F.R.S., marked the occasion 
by performing the opening ceremony. In _his 
address he remarked that the Exhibition showed the 
dependence upon each other of the instrument maker 
and the scientific worker. Scientists were very in- 
terested in seeing the results of the work of the instru- 
ment makers, who generally professed to be unscientific. 
They would say: ‘‘ We don’t really calculate these 
curves and dimensions; we go on by trial and error 
until it comes right.’? That attitude did not shock the 
Professor, who was of the opinion that ‘‘ trial and 
error ’’ could be as scientific as any other method. The 
scientific worker helped the instrument maker by stimu- 
lating the satisfaction of new requirements. 
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For the second time a section of the Exhibition was 
devoted to the work of apprentices and learners, in com 
petition, with the object of encouraging craftsmanshi, 
and draughtsmanship in the scientific instrument trade. 
Dr. C. V. Drysdale, Prof. A. C. Pollard, Sir Thomas 
Stanton, and Mr. Wm. Taylor again acted as judges « 
behalf of the Councils of the Societies. 

Besides a group of research and experimental exhibits, 
some interesting historical apparatus was on view, 
which group consisted of 29 exhibitors, whilst some &5 
manufacturers availed themselves of the opportunity to 
display new and improved products in the trade section 
of the show. 

Brief descriptions of some of the newer items selecte| 
from amongst the exhibits are commenced below :- 


The Gramophone Co., Ltd. 


An outstanding exhibit indicated the research resources thi: 
company is directing to the development of a television syste 
which can be credited with a definite entertainment value ani! 
consequent promise of commercial success. Within a surp: 
ingly short period of time the ‘‘ H.M.V.” system has reache| 
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Figs. 1, 2 and 3.—‘‘ H.M.V.”’ Television Receiver, Photo-cell Line Amplifier, and Transmitter. 


Sir Arthur commented on the history of the 
telescope and the progress made in the design of that 
instrument, due chiefly to the discovery of achromatic 
object glasses in 1733 and the development of reflecting 
telescopes. Great hopes for further development were 
centred on the projected 200-inch reflector which the 
Carnegie Institution had decided upon. Similar impor- 
tant results might well be obtained by one of those 
simple, almost accidental, discoveries in the laboratory 
Such progress had, however, made the scientific worker 
dependent on highly complex and expensive instru- 
ments, which, once acquired, had to be used to the 


utmost. The days were past when one could put to- 
gether in the workshop some ‘‘ tintacks and sealing- 


” 


wax ’’ and then set to work and discover something 
The Exhibition showed some of the latest appliances 
with which the scientific workers could equip themselves 
for further advance to wrest the secrets from the 
electron, the atom, and the stars. 

Two discourses, illustrated with experiments, 
delivered during the second and third evenings by 
Mr. E. Lancaster-Jones, B.A., whose subject was 
** Searching for Minerals with Scientific Instruments,’ 
and by Sir Gilbert Walker, F.R.S., who outlined 
the ‘‘ Physics of Sport.’’ 


were 


an advanced laboratory experiment stage, and complete scen 
have been shown on a comparatively large screen without tl 
aid of lens magnification with far greater intensity and deta 
than we have hitherto witnessed in this country. Print 
illustration may be described as a mass of dots of varying siz: 
and gradation; the larger their number the finer is the textu! 
of the picture and the more apparent is the detail. Motion 
picture technique would be impossible without the ‘“ persist 
ence of vision,’ the illusion of continuous motion demandin 
the passage before the eye of at least twelve pictures per seco! 
if objectionable flicker is to be avoided. It accordingly follow 
in the case of a picture consisting of as many as 1U,0U0U do! 
that each of the latter must be reproduced twelve times pr 
second in order to imnart to the transmitted image the illusi 
of movement and still make use of the optical effect of ‘* visio 
persistence.”” This means that 120,000 individual signals mus 
be transmitted per second, although in fact so small a num! 
would result in lack of definition. Now the tendency hithert 
has been to reduce the number of impulses required to | 
transmitted (or modulation frequency) in order to enable t! 
system to be conveniently operated by present broadcast radi 
methods, which policy the ‘‘H.M.V.” Co. considers to hav 
been restrictive. Its own system, as demonstrated at it 
Hayes factory and the Exhibition, may be outlined as follows. 
Kinema film pictures are scanned by the transmitter (fig. 3) 1 
five sections of thirty lines each, a lens drum being used to 
traverse a succession of images over five scanning apertures 
Photo-electric cells placed behind these apertures (fig. 
gencrate currents corresponding to the picture elements, whicl 
are amplified (fig. 2) and transmitted along five separate chan 
nels to the receiver (fig. 1) at which stage further amplificatior 
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is necessary before the picture pulses are applied to a multiple 
Kerr cell. The received image 1s reconstructed by means of 
g mirror drum (fig. 1) driven synchronously with the trans- 
and is projected on to a screen. The picture Is built 


mitter : . : an etait 
up of 150 scanning lines and is composed of 15,000 picture 


elements, the extreme frequency required in each channel to 
produce this detail, scanning at 12} times per second, being 
98.750 cycles per second. The two principal factors that have 
been concentrated upon are: to obtain /1) adequate definition 
a large number of picture elements per unit area of the picture 
is required, and to obtain (ii) sufficient illumination for an 
image which can be said to possess entertainment value some 
means of modulating a powerful light beam had to be found. 
The comparatively feeble illumination obtainable from the 
glow-discharge lamps which have so far been used has not 
proved sufficient, in spite of the fact that some special devices 
have been developed. The company accordingly set itself the 
problem of employing the light of a powerful are lamp and 
igning apparatus which would actually control so powerful 
urce of illumination, no easy task, but its accomplishment 
hac made it possible to view the receiver screen from a greater 
distance and over a wider angle than has been usual before. 
To get definition a very much larger number of points of 
scanning light is employed, and in order to reduce the total 
nu'nber of spots per second the picture is divided into five 
sections, each section being scanned separately and the signals 
transmitted along separate channels, the total scanning of the 
five sections being then re-assembled on the receiver screen. 
Therefore, two advantages arise from the use of a multiplicity 
of picture transmission scanning channels which can be se! 
against the disadvantages of a rather more cumbersome 
system. (a) Tf five channels, each transmitting a fifth of the 
picture, are used to transmit a picture having 15,000 point~ 
on it which have to be transmitted 12} times per second each 
a modulation frequency of 2.750 is required per channel. 
The design of low-frequency amplifiers capable of handling, 
with a straight-line relationship, such high frequency is in it 
self a considerable scientific achievement. (b) The use of five 
transmission channels means that there will be much more 
light available to illuminate the receiver screen than if only 
one channel were used to produce the same definition. As 
will be seen from fig. 3, the film is passed through an inter- 
mittent kinematograph projector of the standard type, and the 
light from it reflected through a series of lenses mounted on 
a revolving drum, which (every revolution it makes) com- 
pletely scans the picture in five sections. The light reflected 
through the revolving lenses is thrown, in turn, upon five 
photo-electric cells, each taking care of a strip of the picture. 
having a width of one-fifth of the total. This arrangement en 
ables the outputs of five photo-electric cells, instead of only 
the one normallv used, to he utilised for controlling a brilliant 
light source at the receiver end. The output from each photo- 
electric cell is amplified by two valves in the photo-cell rack 
(fig. 2) the signals from which are, in turn, amplified by five 
further amplifiers having two valves each in order that the 
output from the photo-electric cells may have sufficient 
strength to pass down the necessary intervening channels. 
Fig. 1 shows the receiving end of the system: the signals 
arriving from the transmitting station are further amplified 
by speciallv designed apparatus having a far wider frequency 
characteristic than would be possible with one channel only, 
so that amplification of nearly a million is secured. The inten- 
sitv of the transmitted spots of light will vary according to 
whether those spots of light relate to light or dark portions 
of the picture. The light from the are lamp is, therefore, 
modulated (graduated) in sympathy by a specially developed 
form of light valve capable of operating at high frequency and 
handling a considerable amount of light. Fig. 1 shows that 
these Kerr cel's are situated between the are lamp and a re- 
volving drum having on it highly polished mirrors which 
correspond exactly both in speed of revolution and relative 
instantaneous positions with the transmitter lenses. For ex- 
amnle, when a spot of light is received through a lens whic!: 
accepts it from the top right-hand corner of the picture, the 
correct mirror must be in position to pass a spot on the top 
right-hand corner of the received image, and that spot must 
be of the same intensity relative to the rest of the transmitted 
picture in order to get tone graduation. This arrangement 
is claimed to have made possible an overall distortionless 
amplification of nearly a million times over the frequency 
range. a feat which is said to have never before been 
attemnted in low-frequency amplification. In order to pre 
vent the picture having the jumpiness which has been an un- 
pleasant characteristic up to now of television images, it has 
been found necessary to employ a synchronising frequency of 
about 1.900 pulses a second. These signals are supplied by a 
special alternator (seen on the extreme left of fig. 3) which is 
mechanically connled to the lens drum and film-projecting 
apparatus, and they energise a special form of phonic motor 
at the receiving end, on which is mounted the revolving 
mirrors that cast on to a translucent screen the light of the 
are lamp received through the five light-modulating Kerr 
cells, corresponding to the five scanning channels. 

Definition is such that the mesh of a piece of wire netting 
and the route numbers on tramecars in a T ondon street scene 
are clearly visible, whilst the proiection of a fine-grain picture 
on to a screen of snch a size as 24 hy 90 in. is itself a notable 
idvance in technique. A comparatively large number of 
neople can view the pictures under conditions of comfort, and 

may be taken as a tribute to the excellence of the result 


des 
as 


THE ELECTRICAL REVIEW. 123 


already obtained that many people who have witnessed it have 
been apt to compare it with an actual kinematograph-film 
projection, forgetting entirely that the system is television, 
that the only connection between the transmitter and receiver 
is an electrical one, and that the two ends may easily be many 
hundreds of miles apart. 

Another notable exhibit was the ‘* H.M.V.”’ caesium photo 
cell, which has reached the stage of commercial development. 
This cell has a sensitivity certified by the N.P.L. to be 48.3 
micro-amperes per lumen; it is the type used for the television 
demonstration, and its output is sufficient to operate a 
mechanical relay without amplification of any sort. 

A semi-automatic high-frequency performance tester for the 
commercial production of radio receivers consists of a h-f. 
oscillator modulated at audio frequency; power is obtained 
entirely from the mains, and the output is passed to a dummy 
antenna and thence to the terminals of the receiver on test 
The output from the receiver passes to a meter and ‘phones. 
The receiver, located on the test plate, is fed from the mains. 
Valves are all inserted automatically, and when removed the 
filaments are kept hot ready for the next test. A ten-point 
switch on the oscillator panel automatically changes wave 
length and h.f. input to the receiver to any values which may 
be present. The radio- and audio-frequency voltages are indi 
cated on two blank scale meters. The tester places the 
chassis on the test plate, and by rotating a handle inserts all 
valves with one movement. He then notes that the output 
meter reading is greater than the calibrated red mark: this is 
repeated for any desired radio frequency. 


Everett, Edgcumbe & Co., Ltd. 


The new products of this company include the ‘* Synclock ”’ 
electric time system, which is synchronously driven, as its 
name implies. Its simplicity appeals and now that practically 
the whole of the greater |.ondon area has its electricity supply 
frequency accurately controlled at a mean value of 50 cycles 
per second, with the provincial cities rapidly following suit, 
it will very shortly be possible for everyone to plug a ** Syn 





Fig. 4.—Hinged-core Current Transformer. 


clock into any wall socket and henceforth need think no 
more of winding, setting, or regulating his clocks. ‘lhe com 
pany is the only one making these clocks in this country, and 
it has developed a very full range; there are the 3-in. and 4-in 
mantelshelf clocks of various artistic, but withal inexpensive. 
designs and the clever self-iiluminated clock, besides large- 
dia! public clocks. 

With super-precision current transformers having nickel-iron 
cores some very remarkable results have been attained; for 
example, two such transformers for 5,000 and 10,000 amperes, 
respectively, supplied to the National Physical Laboratory 
were found, according to a recent Institution of Electrica! 
Engineers paper by Messrs. Spilsbury and Arnold, to have a 
ratio correct to within one part in 10,000, and a phase displace 
ment between primary and secondary currents of less than one 
minute of are. Such precision as this has p!aced the measure 
ment of heavy alternating currents upon an entirely new foot- 
ing. Special precautions are taken to eliminate interference 
by stray magnetic fields, and the transformers are unaffected 
by severe overloads. With such high primary currents, the 
voltage which would be generated at the terminals of the 
secondary winding in the event of the latter being inadver 
tently open-circuited whilst current was flowing in the primary 
would be not only destructive to the transformer, but even 
dangerous to life. To avoid any such risk the secondary ter- 
minals are bridged by a vacuum tube, which discharges at 
about 120 volts and in so doing operates a relay that instantly 
short-circuits the secondary terminals. 4 

A compact and portable little transformer (fig. 4) 
facilitates the rapid determination of the current flowing in 
an a.c. circuit without the necessity for opening the circuit 
for the insertion of an ammeter or current transformer. It 
has a rectangular iron core, hinged at one corner and canabl 
of being opened by pressing a conveniently arranged trigger. 
After encircling the conductor carrving the current to he 
measured, the core closes automatically hy means of a spring. 
\ 2}-in. ** Dwarf ” ammeter is shown mounted upon the trans- 
former itself. 

“ Minisquare’’ pocket instrnments, measuring only 9} in. 
by 3} in., form a very useful variant to the well known 
‘“ Dwarf ”’ round instruments: they occupy little space and are 
provided with self-contained fixing holes. so heing eqnally suit 
able for mounting on a piece of annaratus or for carrving shout 
in the waisteoat pocket. In modern sub-stations, particularly 
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those connected with the 182kV grid, power transformers 
are provided with tappings for regulating purposes, and the 
change from one tap to another is often carried out automati- 
cally. In any case, it is essential for the operator to see at a 
glance on which tap the transformers are working at the 
moment, and also that the tap-changing switches are all on 
corresponding taps. Fig. 5 shows a convenient distant indi- 
cator for the purpose, one of a large number supplied for use 
on the national grid. The principle underlying the device is 
that of a potentiometer resistance over which slides a contact 
attached to the tap-changing switch, so that the position of 
the contact always corresponds with that of the switch. If it 
could be ensured that the voltage applied to the potentiometer 
resistance was always constant, the indicator might take the 
form of a simple voltmeter. In practice, however, wide 
fluctuations of voltage must be reckoned with and the Everett 
Edgcumbe indicator is made independent of such by making 
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avoids danger to the operator when placing the coil nea; 
high-power transmitter. The coil is connected to the rectitiey 
by flex and is tuned to the wavelength of the transmitter }y 
means of the condensers incorporated in the unit. A corrector 
(fig. 6) is used for adjusting the relative phases of tw, 
potentials applied to the tube by advancing or retarding the 
phase of one of them. In this case the audio frequency js the 
potential selected for phase-correcting operations. This instr. 
ment is used for the detection of distortion. 

Among the commercial apparatus exhibited was a screened 
radiogoniometer of a short-wave direction finder, operated on 
the Adcock system of spaced vertical aerials, and designed fo) 
the directional reception of short-wave signals between 10 ; nd 
100 metres with interchangeable coils; vertical reception 


1 





Fig. 5.—Distant Indicator. 


the control of the indicator likewise dependent upon the 
voltage, so that both deflecting and controlling torques are 
directly proportional thereto, and the position of the index, 
therefore, corresponds exactly with that of the sliding contact 
and is quite independent of the voltage. This device can be 
equally we!l arranged for d.c. or a.c. and when two powe1 
transformers are operating in parallel a direct-acting auto- 
matic relay has been devised to give warning should the two 
switches be inadvertently left on different taps. 


Marconi’s Wireless Telegraph Co., Ltd. 

The refinements necessitated by the accuracy required in 
short-wave transmitters and receivers have been responsible 
for the development of new measuring instruments, which in- 
clude a screened capacity bridge that may be used to carry 
out numerous tests over a frequency range of from 700 to 1,400 
p.p.s. Balance is obtained by the null method, and when an 
oscillator of reasonably pure wave-form is used it is possible 
to obtain a perfect balance. Engineers whose work covers the 
installation or maintenance of lines and cables and _ the 
diagnosis and localisation of faults therein will be interested 
in the transmission measuring set for tests and investigations 





Fig. 6.—Cathode-ray Oscillograph Phase Corrector. 


over the audio range of frequencies. The instrument has the 
following ranges: gains from 0 to 70 decibels; losses from 0 to 
70 decibels; levels from —70 to +20 decibels. The use of a 
valve amplifier detector circuit gives improved results and in 
creases the frequency range of the instrument well beyond that 
obtained with telephones. A cathode-ray oscillograph was 
exhibited for the measurement of the modulation of broad- 
cast transmitters, detection of distortion, and for localising 
faults producing distortion. Among the apparatus associated 
with the oscillograph were included a_ variable-frequency 
osvillator in the form of a tone generator which provides 
a constant output over a frequency range of 20 to 10,000 
cycles; a time base which works on the well-known principle 
by which a condenser operating at a controlled frequency is 
allowed to discharge through a neon tube; a rectifier which is 
screened and incorporates a pick-up coil in a protective handle 


Fig. 7.—Precision Wavemeter, 10 to 100 m. 


eliminated by utilising the Franklin feeder method to shi 
the lower horizontal members of the aerial system. | 
placing the radiogoniometer in the exact centre of the aer 
system vertical pick-up is entirely eliminated. 

Transmitting and receiving equipment of a-portable natu: 
has been produced for air and military authorities f 
the exchange of rough sketches, such as maps, weathe 
charts, or written messages, between air and _ groun 
stations or between two observation posts on the ground. 
The message to be transmitted is written or drawn on a 
specially backed paper which is wrapped round a fixed 
drum in the transmitter (fig. 8) and is traversed by a movin 
stylus. At the receiving end a damped paper around a drun 
is also traversed by a stylus and the resulting chemical actior 
produces a facsimile of the transmitted message. The tran: 
mitter and receiver are nerfectly synchronised. 





Fig. 8.—Portable Picture Transmitter. 


For extremely accurate frequency measurements a meter 
suitable for commercial purposes has been designed which 
combines the special features of portability, small tem- 
perature coefficient, great mechanical rigidity, and easy 
operation. It consists essentially of a condenser-inductance 
circuit which can be coupled to a transmitting circuit by means 
of an aperiodic coil. Coupled inductively to the main condenser- 
inductance circuit is a second aperiodic circuit which is con- 
nected to a detector valve. The tuning condenser is provided 
with a carefully engraved vernier scale of 110 divisions, and 
the values of the inductances have been so chosen that aD 
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accuracy per vernier division of not less than one in 6,000 is 
obtained, the actual figure depending, of course, upon the 
values of the inductance and capacity in the circuit. 


M.O. Valve Co., Ltd. 


The range of receiving and transmitting valves bearing the 
“Osram” trade mark which was on view indicated the 
marked improvements made in design, construction, and per- 
formance. Among the receiving valves figured examples of 
battery-operated screen-grid types and 4-volt a.c. mains-heated 
valves designed specifically for four different stages in receiving 
sets. The latest marketed types, viz., the H.2, L.P.2, and P.2, 
each incorporates a new form of filament. A series of three 
peniode valves and not less than eight different power valves 
desiened for 2, 4, and 6 volts were also exhibited, while among 
ithe rectifying types, in addition to the well-known U.5, U.S 
and U.10 series, a new mercury-vapour rectifier (G.U.1) was 
periodically demonstrated to prove the magnitude of the 
rectified current. In the category of larger valves for trans- 
mission there were to be seen both bright and dull emitters of 
sen-rous Wattages, cooled-anode valves, and extra-high-voltage 
rectifiers. An explanatory exhibit of components and radio- 
graphs, in respect to a cooled-anode valve which had had a long 
life, possessed a good deal of interest apart from proving the 
efficiency and reliability of this type of valve, both structurally 
and electrically. Various manufacturing processes were 
demonstrated. 


Westinghouse Brake & Saxby Signal Co., Ltd. 


this exhibit illustrated little-known examples of the use of 
metal rectifiers which are not dealt with in current literature. 
For instance, moving-coil a.c. instruments in which the 
rectifier is assembled into the same case with a d.c. moving 
coil type movement, including ammeters and milliammeters 
reading to 0.1 mA and voltmeters reading down to 50 mV full 
scale. As their power consumption is very small (1 milliwatt 
at full seale for an average-type instrument and 0.1 milliwatt 
only for specially low-consumption laboratory types) it is pos 
sible to use these meters for making such measurements as 
have previously been possible only by means of thermionic: 
valve voltmeters. The frequency error is negligible up to 2,000 
evcles (of the order of 2 per cent. and less at 5,000 cycles), so 
that measurements can be made conveniently and to a fair 
degree of accuracy on 1.f. amplifier and telephone apparatus, 
while the modulation of wireless transmitters and the like can 
be likewise easily checked. Features are robustness, immunity 
from damage due to overload, and portability, while the short 
time period of oscillation and good damping enable quick 
readings to be taken and rapidly changing quantities to be 
followed. Indicating milliammeters and voltmeters of both 
switchboard and laboratory patterns were also shown, as well 
as @ graphic milliammeter suitable for recording the output 
from an amplifier. The instruments exhibited were loaned 
by Messrs. Ernest Turner, Ltd., Everett Edgeumbe & Co.., 
Ltd., and the Cambridge Instrument Co., Ltd., which manu 
facture instruments of this type incorporating Westinghouse 
metal rectifiers under patent licence. 

The use of a field discharge resistance in conjunction with a 
special switch when interrupting an inductive circuit, such 
as the field of a d.c. generator, is well known, but incon- 
venient; in the case of automatic equipment, or for absorbing 
energy from relay circuits, &c., it is impracticable, while the 
alternative of a condenser and damping resistance does not 
approach the problem in the right direction and almost invari- 
ably leads to other complications. By the use of a Westing 
house metal rectifier the desired result is obtained without the 
use of any special switchgear and without the possibility of 
oscillations being introduced into the circuit. The principle 
may be utilised for any equipment of any magnitude, such as 
field circuits of automatically-controlled rotary convertors, 
magnetic chucks operating on d.c. mains, large solenoids on lift 
equipment, electric clocks, and automatic telephone apparatus. 
For instance, a similar principle depends on the use of a recti- 
fier for delaying the release of a relay, taking the place of 
slugging, and is applied to relays which are required to remain 
in the energised position while dialling impulses are passing. 
Still further uses are the combination of a rectifier and a 
neutral relay in place of a polarised relay, and xX 
telephone equipment operated to advantage from a.c. supply 
mains through a rectifier and smoothing circuit. Several such 
application exhibits were loaned by the Automatic Telephone 
Manufacturing Co., Ltd. 

The oxide layer formed on the surface of copper, exactly as is 
used in the metal rectifier, has a large photo-electric effect. 
It will generate an e.m.f. of several millivolts when illuminated 
and by suitable biassing with an applied d.c. potential very 
much larger changes in potential difference can be obtained; in 
a demonstration exhibit relays were operated directly from such 

circuit without the use of any form of amplifier, indicating 

direct commercial value for the control of street lighting. 
public telephone-box lighting, &c. 


Supra Electra Motors, Ltd. 


Produced entirely at the company’s laboratories in London, 
these machines embody a strange principle of design, which 
eliminates several parts hitherto conventionally used and en- 
‘bles a single motor to function under varying conditions of 
uc. and d.c. voltage, &c., in an unusual manner with the aid 
of changeable plugs that alter the internal connections of the 
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machine, which are all terminated in one multi-stud socket. 
Series resistance is eliminated absolutely, the closed iron ring 
construction allowing motors constructed on this principle to 
be used as 2- or 4-pole, series, shunt, compound, or repulsion 
motors at variable voltages with different powers at diflering 
speeds or characteristics. For kinema projection the *‘ Supra ”’ 
motor is variable in speed without any of the usual utilisation 
of resistance; the motor and lamp work in series and the 
current of the lamp is constant whether the motor is running 
or stopped. For gramophones, &c., it drives direct and in the 
case of a motor of 1/20 h.p. designed and constructed for 
general purposes speeds are variable from 2,000 to 10,000 revo- 
lutions per minute, while the power input and output are 
constant. A slow-running motor is designed for direct current 
only, but is capable of running on 2 or 4 poles at from 110 
to 220 volts at 60 revolutions per minute; it is a series motor 
and cannot run away when unloaded. 


Weston Electrical Instrument Co., Ltd. 


Amongst this collection of instruments was Model 564 volt- 
ohmmeter, compact and inexpensive, for voltage, resistance, and 
continuity tests suitable for installation, servicing laboratories, 
and workshop use. It has ranges of 600, 300, 30, and 
3 volts (all 1,000 ohms per volt) and of 0-100,000 and 0-10,000 
ohms. The instrument contains a small dry cell for use 
when resistance measurements are being made and an 
adjuster to compensate for potential variations of the cell. It 
is also provided with a pair of 30-in. leads fitted with test prods 
and two toggle switches, one to connect the instrument in 
circuit as a voltmeter or ohmmeter, and the other to change 
the sensitivity from 1 to 10 mA when using the 100,000- or 
10,000-ohm scales. 

Model 506 ohmmeter is a 2-in, switchboard model with a 
scale reading from 10 to 10,000 ohms; it can also be used as 
a voltmeter with a range of 0-3 volts, and as a continuity tester. 
It operates on two dry cells, or any other 3-volt supply, and 
can be mounted on a panel, or used as a portable instrument 
by placing it in a small box with two dry cells. 

Model 544 magneto generator has been designed for use with 
electric tachometers, calibrated in terms of speed, or any other 
desired values. It is unusually compact, measuring overall 
about 4 in. by 3 in., and weighing only 1 lb. 5 ozs. It can be 
mounted direct on an engine without the intervention of any 
gearing, or it can be driven by a flexible shaft. The voltage 
generated is directly proportioned to the engine speed, which 
permits the use of indicators with uniformly divided scales 
throughout their length. To ensure reliability under the most 
strenuous conditions these new magnetos have been built to 
an exceptional degree of mechanical and electrical perfection 
and their angle ball-bearings, silver commutators, and brushes 
are designed to allow of continuous running over periods of 
time far longer than are likely to arise in practice. 

Model 544 relay is smaller and lower priced than the well 
known Model 30, and has been designed for commercial pur 
poses when the high-accuracy of Model 30 is not necessary. It 
is supplied in both the flush and surface types, and the former 
can be made indicating by the addition of a scale and pointer. 


Crompton Parkinson, Ltd. 


_ Constructional improvements have been made in moving 
iron instruments. The movements have been completely rede 
signed and fitted with ‘‘ Mumetal” irons, enabling sub-standard 
accuracy to be obtained with ammeters on d.c. and a.c. at any 
frequency from 25 to 500 cycles with one calibration on a single 
scale. The new movements weigh only approximately 1.25 
grammes for the 4-in, and 5-in, sizes, and 1.5 grammes for the 
6-in. and 8-in. sizes; they have momentary overload capacities 
of 1,000 and 100 per cent. for 15 minutes. Their torque-weight 
ratio is higher than previously obtainable with this type of 
instrument and the V-A consumption for full-scale deflection 
as an ammeter varies from 1 to 1.75. 

A special feature was made of an ammeter fitted with a 
maximum-demand indicator attachment having five seconds 
time lag. The attachment consists of baffles which operate in 
a cylindrical drum half-filled with oil and hermetically sealed. 
On switching into circuit the instrument pointer moves the 
maximum-demand indicator pointer, which is rigidly fixed to 
the cylindrical drum and its baffles, and the oil has to perco 
late through holes in the baffles after a movement before 
equilibrium is obtained. 

A new instrument designed to be connected in a high-voltage 
circuit for the purpose of indicating whether the circuit is alive 
or dead was also exhibited. It consists essentially of a 
potentiometer condenser of the cylindrical bushing type by 
means of which a low potential proportionate to that between 
the main conductor and earth is applied to an electro-static 
indicator. 

Also shown was a complete range of moving-coil ‘‘ Universai 
Indicators ’’ with self-contained ranges of 15 mA and 75 mV: 
for measurements in excess of these ranges external multipliers 
attachable directly to the instrument terminals, eliminating 
potential leads, are employed. 

Doulkle-pivot moving-coil galvanometers, balanced for use in 
any position and calibrated for direct reading in milliamperes 
and millivolts, are not damaged if they are momentarily sub 
jected to 36 times their full-scale reading, and may be arranged 
with shaped pole shoes to give greater deflectional sensitivity 
at one part of the scale than at another. 
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Invisible Ray Glasses. 


The characteristics and properties needed to enable ultra-violet and infra-red 
radiation to be controlled and used properly. 


By S. ENGLISH, DSc., F.I.C., F.Inst.P. 


(Summary of a paper read before the ILLUMINATING ENGINEERING SOCIETY.) 


always, if not invariably, produce invisible rays at 

the same time, whether we want them or not, and 

we therefore need to know something about glasses for trans- 

mitting and for absorbing such rays, so that we can control 
and make use of such radiations. 

Invisible infra-red and ultra-violet rays are produced by 
exactly the same type of ether waves as produce visible light, 
and they obey the same physical laws; the only essential 
difference is in their wavelengths. The visible spectrum is 
generally supposed to terminate at the violet end at about 
3904; the ultra-violet extends from this figure down to about 
144, beyond which lies a band of X-rays. At the other end 
of the spectrum the red is generally regarded as becoming 
invisible at about 750u, and from this figure upwards there 
lies the infra-red zone; encroaching on the upper end of this 
zone are the Hertzian and wireless waves. Only a small 
range of wavelengths is occupied by the light-producing rays. 
The ranges of rays produced by different artificial sources often 
extend into both the ultra-violet and the infra-red, much 
beyond the sunlight limits. It may be taken almost as 
axiomatic that radiations which are found in the sun’s spectrum 
are not harmful to ordinary animal or vegetable life, but 
that rays which are produced artificially and lie beyond that 
range may be harmful in some way if used indiscriminately. 

The ultra-violet rays are characterised by their strong 
chemical and biological activity, and a certain small band 
of them is very important indeed in promoting good health, 
but only a very narrow band lying quite near to the limit of 
the sun’s spectrum and extending only from about 2954 to 
320u. The band has become known as the health rays. The 
ideal material for transmitting these rays is clear silica, but 
it is too expensive for general use. Although ordinary glass 
generally consists of 70 to 75 per cent. silica, its ultra-violet 
transmission is not comparable with that of pure silica. The 
two constituents which are most favourable to ultra-violet 
transmission are silica and boric oxide; the two most dangerous 
constituents are iron oxide and titania. We, thus, once more 
come across the illuminating-glass manufacturers’ old enemy— 
iron oxide, with its tantalising habit of changing over from 
the ferrous to the ferric state, and vice versa, under certain 
sets of conditions. In all ultra-violet glasses the iron oxide 
content should be below 0.02 per cent.; as it increases from 
0.005 to 1.01 per cent. the limit of ultra-violet transparency 
changes from about 250u to 325u. When iron is present in a 
glass in the reduced, or ferrous, condition it is much less 
dangerous than when present in the ferric condition, the 
manufacture of which is in some cases still regarded as a 
secret; but at present all ultra-violet transparent glasses are 
melted under reducing conditions, and reducing agents are 
usually included in the batch mixture. 

Working along these lines, several very promising glasses 
have been produced of fairly satisfactory transparencies to 
the invisible health rays, to which ordinary glasses are opaque, 
but all ultra-violet glasses are not equally efficient in tnans- 
mitting the zone that is most important, namely. that from 
295u to 320u. The best commercial glasses at 310u have a 
transmission of about 73 per cent.; more transparent glasses 
have been prepared, but they are not satisfactory in other 
respects. The difference is no doubt due to composition, for 
boric oxide tends to produce a high transmission with a sharp 
cut-off and lime tends to give a flatter curve. The advantage 
in favour of boric oxide needs using very carefully, for, if 
it is pressed too far, numerous manufacturing difficulties arise 
that render the glass bad in every respect but ultra-violet 
transparency. 

_Again. when these glasses are exposed to ultra-violet radia- 
tion, either from the sun or from an artificial source, the iron 
oxide (though very small in amount) which has heen brought 
to the ferrous, or reduced, condition by the special manufac- 
turing processes is transformed to the ferric, or more highly 
oxidised, condition. Because of this change, a glass which 
has a transmission of, say, 60 per cent. of the health rays 
when new, mav have this figure reduced to 50 per cent., or 
perhaps even 40 per cent., after its iron oxide has reached 
the equilibrium condition. Of course, when once this eauili 
hrium has been reached for any particular set of conditions. 
no further change takes place unless the conditions of ex- 


Woiatssss, i we produce visible radiation we practically 


posure of the glass are altered. In the case of exposure to 
sunlight, this ** solarisation’’ often takes from three to six 
months to reach completion. All commercial glasses sutie: 
from this defect in varying degrees. 

Arc lamps with metal! or impregnated-carbon electrodes and 
mercury-vapour lamps in silica tubes have been used \ery 
successfully for curative purposes by medical men, but they 
need to be used very carefully, for it is possible to concent: aie 
on to a person under treatment much more ultra-violet 
than he would get by exposure to the sun, and also rays of 
much shorter wavelength, which are certainly injurious to the 
eyes and also generally if the dose is not carefully controlled. 

The ordinary electric lamp does not emit any appreciable 
quantity of the ultra-violet rays in the 295u to 52Uu zone, 
but lamp manufacturers, in their desire to provide an artiti: ia] 
light with sunlight qualities, have developed several types 
which are claimed to be perfectly safe to use in a general \ 15 
without medical control. Each makes use of ultra-violet trans- 
mitting glass, and one of them is very similar to the ordinary 
gasfilled lamp. It has a tungsten filament, which is overrun to 
such an extent that the ultra-violet emission is materal.y in- 
creased, though the average life of the lamp is reduced to :3(0 
hours. The bulb consists of an ultra-violet transparent glass 
of bluish colour and acid finished inside. Another type is a 
combination of a tungsten filament and a mercury-vapour re 
between tungsten electrodes enclosed within an ultra-violet 
glass bulb. A drop of mercury, which is enclosed within the 
bulb, gives off sufficient vapour to start an arc between the 
tungsten electrodes almost immediately after the current has 
been switched on. By combining the filament light with that 
of the arc the unpleasant colour of the mercury-are light is 
somewhat reduced. It is a low-voltage lamp (35 V starting, 
11 V running) and requires a rather heavy current (:)0 
amperes). A third type is a low-pressure mercury are enclosed 
Within an opaque silica (vitreosil) tube and shielded by an 
ultra-violet glass screen; a special starter is required. 

Wood’s glass, which is opaque to the visible rays, but trans- 
mits the invisible ultra-violet rays, owes its peculiar properties 
to the fact that it contains a proportion of nickel oxide on a 
potash base, sufficient to colour the glass very deep blue and 
thus obstruct the passage of visible light. The best way of 
showing the presence of ultra-violet rays is by using substances 
that convert very-short-wavelength rays so as to extend 
them into the range of visible rays. One such means is a 
fluorescein solution in a silica vessel, but ‘‘ canary” glass 
greenish-yellow colour and containing as small a proportion as 
| per cent. of uranium oxide on a soda-lime base, is strongly 
fluorescent. Wood's glass has proved to be very valuable in 
research, for quite a number of things can be picked out under 
the influence of ultra-violet rays in the absence of visible light, 
e.g., hair from a scalp infected with ringworm shows strong 
fluorescence, while hair free from infection does not; genuine 
pearls and many valuable stones may be distinguished from 
imitations; and even the end point of an acid-alkali titration 
can be determined by using the fluorescence of quinine as a 
indicator. 

Another type of glass transmits the visible rays without 
appreciable selective absorption, but has varying degrees of 
ultra-violet absorption. Developed on the basis of the pioneer 
work of Sir William Crookes, the oxide of cerium (ceria) 
still an essential constituent of all such glasses as are nearly 
colourless. Besides being used for spectacles, glasses of th 
character may prevent the fading of colours which are sens 
tive to ultra-violet light. Tf a coloured glass is not object 
to, then an amber glass coloured hy iron and manganese oxi’*s 
is very efficient in absorbing ultra-violet rays right up to the 
end of the visible spectrum, i.e., up to 3%u to 400u. 

On turning to the invisible infra-red (heat) rays extending 
from 780« upwards, we again have three types of 
glasses: (1) for transmitting both visible and infra-red rays 
(2) for absorbing infra-red but transmitting the visible ravs 
and (3) for transmitting the infra-red and ahsorhing th: 
visible rays. Pure fused quartz of a thickness of only 1 mm. i 
opaque to heat radiations at about 5y, so that if better trans 
parency is desired (as in the manufacture of certain scientifi 
instruments) recourse must he had to rock salt, which trans 
mits up to or beyond 16u. Both soda and lime reduce heat 
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transinission to a certain extent, but are not very effective in 
this respect. Practically colourless sheet glass 2.5 mm. thick 
civing a light transmision of 90 per cent., gave a heat trans- 
mission of 88 per cent. when the clear sun was used as source 
and 50 per cent. when a 500-watt lamp was used. All the heat- 
absorbing glasses available to-day rely for their special proper- 
ties on the presence of iron in the lower state of oxidation. 
The only difference between them is the method used in manu 
facture to reduce the iron oxide to this ferrous condition, for 
it must be remembered that when a glass containing iron oxide 
js melted without any attempt to control the state of oxidation, 
then the two oxides (ferric and ferrous) are both present in 
tute of equilibrium. The best way to introduce the iron 

he necessary reducing agent is to add them in the form 
of iron tartrate, which decomposes under the action of the heat 
of the furnace, and the iron oxide and its reducing agent are 
then formed separately, but in intimate contact: more recently 
rganic reducing agents have heen used with success. In 
al the strong heat absorption is accompanied by poor 
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light transmission, but the two factors are not accurately 
proportional to one another. By the use of such glass it is 
possible during hot sunshine out-of-doors to keep the tempera- 
ture indoors quite cool. Of course, the blue-green colour of the 
glass is not in its favour, but in artificial i!lumination this type 
of glass finds a useful field, especially in those cases in which 
a high concentration of light is required without the ordi- 
narily attendant heat, e.g., in certain types of hospital operat- 
ing units, 

\ very interesting glass has the power of absorbing all 
visible rays, but transmitting infra-red rays. Such a_ glass 
appears black in thicknesses of 2 mm, and upwards, but in 
verv thin sections it has a reddish amber colour. As a means 


of invisible signalling it has almost superseded Wood's glass, 
since infra-red rays are easier to produce in quantity than ultra- 
violet ravs, and they also have the great advantage of carrying 
further, as they are not easily absorbed by the atmosphere. 
For burglar alarms and apparatus of that tvpe this glass has 
an interesting field of usefulness. 











Act, 19-6, the Electricity Commissioners have transmitted 

the South-Scotland Electricity Scheme, 1930,* to the 
Central Electricity Board, it being the ninth and penultimate 
one of its kind. The area concerned has certain features which 
differentiate from the areas of other schemes. Its extent is 
about 4,308 sq. miles, but much of it is forest or moorland, and 
the population at the last census was only 255,954, represent- 
ing the low average density of about 59 persons per sq. mile. 
Except for Galashiels, Hawick, and Dumfries, the area has 
not yet been electrically developed, though it contains some 
important water-power resources which, if properly developed, 
could produce a supply of energy far in excess of the needs 


I compliance with Section 4 (2) of the Electricity (Supply) 


South Scotland Electricity Scheme. 

















Outline of the ninth scheme, largely hydro-electrical, transmitted by the Electricity 
Commissioners to the Central Electricity Board. 





(iv) Kendoon, 21,000 kW by January, 1935. 

(v) Carsfad, 12,000 kW by January, 1935. 

(vi) Earlstown, 12,000 kW by January. 1935. 

The system of 132-kV main transmission lines has been laid 
out so as to enable the Board to develop the area to the best 
advantage and also to export the energy generated at the 
hydro-electric stations to other areas. The main transmission 
system will comprise 150 route miles of lines, the principal of 
which will be, as the accompanying map shows: (a) Carlisle 
to Kilmarnock, via Dumfries, ‘longland, Glenbee, Earlstoun, 
Carsfad, and Kendoon; (b) Galashiels to Portobello (Edin- 
burgh), and there will be seven transforming stations vary 
ing in size from 6,000 to 60,000 kVA, total 163,500 kVA. 

The secondary 33,000-volt transmission system will involve 
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stations at  Gala- 
shiels, Hawick, and 
Dumtries. ‘lhe present consumption is mainly concentrated 
in the areas immediately surrounding these stations and it is 
estimated to rise to 16.88 million kWh in 1935 and 34.41 
millions in 1943. 
t is proposed to select and operate for the Board the exist- 
ing steam station of the Scottish Southern Electric Supply 
Co., Ttd., and five proposed hydro-electric stations of the 
Galloway Water Power Co. The former will be extended 
ind the latter equipped with 3-phase, 50-cycle, plant as 
lollows :— 

i) Galashiels, 3,750 kW by December, 1932, and 3,750 kW 

by December, 1943, with the equivalent boiler plant. 


ii) Tongland, 36,000 kW by January, 1934. 
iii) Glenlee, 21,000 kW by January, 1934. 


“Copies of the scheme and supplementary particulars are 
obtainable (price 1s. 6d. and 3s. 6d. net each, respectively) 
from H.M. Stationery Office. 


point out, however. 
that the scheme cannot carry this extension without some 
measure of financial assistance. 

The cost of the scheme to the Board for the erection of 
the transmission system is estimated at £662,254. In addition, 
there will be an expenditure by undertakers of about 
£2,806,000 on the construction of the hydro-electric stations 
and other extensions. 

The Commissioners have outlined a provisional plan of work 
ing the scheme with the necessary estimates, which sugges- 
tions are, of course, tentative, since the working of the scheme, 
including the fixing of tariffs, is the responsibility of the 
3oard; but, taking the figures as they stand, it is of interest 
to note that the Commissioners estimate that in the ten years 
from 1984 to 1943 there will be a saving of £103,876 to the 
three undertakers in the area, and a saving of £65,496 to the 
Board in respect of energy exported to the areas of thi 
neighbouring schemes. 

In conclusion, it may be explained that, apart from the 
generating stations already mentioned, the Dumfries Corpora- 
tion station and that of the Hawick Urban Electric Supply 
Co., Ltd., have been specified for temporary operation. 
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New Electrical Devices, Fittings, and Plant. 


Readers are invited to submit particulars of new or improved devices and apparatus for 
publication in this section. 


Luminous-dolly Switches. 


A recent development of Messrs. J. H. Tucker & Co., Ltp., 
Kings Road, Tyseley, Birmingham, is the “ Tucker ” 
luminous-dolly tumbler switch. The dolly is treated with 
a special self-luminant material which does not first have to 
absorb light before expelling it in the dark, and which is 
guaranteed to retain its luminous properties for 10 to 12 years. 
The switch can therefore be fitted in such places as cellars and 
ship holds where daylight never penetrates. The dolly is con- 
structed with a nickel-plated cap carrying a glass lens which 
protects the luminous material. A standard luminous 
switch consists of a Tucker surface-pattern tumbler switch. 
with s luminous dolly, on a black base, the cover being 
pleasingly finished in bright black bronze. The switch can 
also be supplied in any other finishes. The luminous (Holm- 
wood’s patent) dolly can be fitted to any ‘‘ Tucker” 5-A 
standard-size surface, semi-recessed, or sunk switch. 


Small Diesel-engine Sets. 


An announcement by the New Pe.aponE Co., Lrp.,45, Baker 
Street, W.1, that it is in a position to deliver Diesel-engine 
generating sets of from 2.5-kW to 19-kW capacities from stock 
depicts a new field of development for the crude-oil engine. 
The new “‘ Pelapone ’’ Diesel engine is claimed to run on “fuel 
costing less than half, and using less than half in quantity, of 
the fuel employed for the ordinary two- or four-cycle paraffin 
engine. The company attributes its success in the production 
of the small Diesel engine to the incorporation of the “‘ Acro’ 
patent air cell. This air cell is located in the head of the 
piston, fig. 1, and is, of course, filled with air during the 
suction and compression strokes. When the fuel is injected, 
the pressure on the head of the piston naturally rises, and the 
air remains locked in the cell. When towards the end of the 
firing stroke the pressure on the head of the piston is reduced, 
the air in the cell is free to flow into the combustion space, 
thereby thoroughly completing the process of combustion. The 
rate of flow is regulated by a throat at the top of the air cell. 
Apparently every particle of fuel is burned, because the exhaust 
is clear and free from smell. The engine will run for any 
length of time on no load without forming carbon deposits or 
affecting the lubricating oil. The engine is of the four-cycle 
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Fig. 1.—Section of Cylinder, Showing Air Cell. 


type. During the suction stroke the cylinder is filled with 
filtered air; the next stroke compresses the air to a fairly high 
pressure which automatically engenders a high temperature. 
Just before the peak of compression, fuel is injected (also at 
a high pressure) through an atomiser, and combustion takes 
place and creates a rise in pressure which forces the piston 
downwards. On the fourth stroke the piston ascends and 
expels the exhaust gases. For injecting the fuel a high- 
pressure plunger pump is used. This has a rotary motion im- 
parted to it by the governor, and by bringing by-pass channels 
into operation more or less fuel is admitted to the engine, 
according to the load. The atomiser or injection nozzle con- 


sists of a spring-loaded, self-cleaning pintle valve, and an eile 
tive anti-dribble device is incorporated in the pump deliver: 
valve. The fuel pump and injector nozzle are both manufac- 
tured by Messrs. Robert Bosch, whose new works at Neasden 
will be largely devoted to the manufacture of these pumps and 
nozzles. 

The mechanical details of the engine appear to follow the 
usual accepted lines of a four-cycle engine, but the absence oj 


a carburettor, magneto, and sparking plugs make, of course. 


for greater simplicity. 





Fig. 2.—‘‘ Pelapome ’’ Diesel Lighting Set, 8 kW. 


An experimental engine was run at full load continuously for 
1,000 hours at the ‘‘ Pelapone ’’ works at Wakefield, and at + 
end of that period the only carbon in the combustion chamlic! 
was a iight film of soot such as might have been caused by a 
candle flame. The valves and other working parts showed uo 
sign of wear. Two other notable features of the new engine 
are that it is possible to use smaller cooling water tanks thin 
a paraffin engine requires, due to the increased thern 
efficiency of the engine, and also that the fuel consumption is 
lower or very light loads, because the fuel is mechanica 
pulverised by the atomiser, irrespective of the amount of lo 
Starting is effected quite easily by hand without any alterati 
to the compression and without the use of compressed-air «1 
an ignition device. Fig. 2 de Picts a twin-cylinder, 14-h.)... 
8-kW lighting set. 


Automobile Electrical Testing Set. 


An appliance specially designed to facilitate the work of 
dealing with the electrical equipment of motor vehicles is t)» 
“ Quikko ’ ’ testing apparatus, fig. 3, for ignition coils 
magneto armatures recently introduced by Messrs. J. W’. 
PICKAV ant & Co., Lip., Quikko Works, Granville Stre« 





Fig. 3.—‘‘ Quikko ’’ Testing Apparatus for Ignition 


Coils, &c. 


Birmingham. The components include a small motor wit 
fixed brush gear and copper-carbon brushes, and a regulat 
with a suitable resistance coil mounted on a porcelain bas: 
The baseboard is of polished oak treated with high-resistan: 
varnish. Full connections are —— for testing armatur 
for leaks and breakdowns, and coils for correct firing. If th 
coil has a condenser it is tested straightaway, but if no col 
denser is built into the coil one is available on the baseboard 
The plug gap is adjustable, and the speed of the motor cap 
be varied within wide limits, enabling intermittent misfiring 
to be detected by altering the speed of the make and break. 
An oak cover encloses the whole mechanism. 
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Transport Co-ordination. 


Extracts from the final report of the Royal Commission 
on Transport.* 


HE magnitude of the transport industry may be gauged 
T from the fact that fully one and a half million people, 
or nearly eight per cent. of the whole employed popula- 

tion, are directly engaged in one or other of its branches. 


Railway Electrification. 

It cannot be denied that in the days of their monopoly the 
railways had in some ways insufficiently studied the needs of 
the public, and that their policy had become unduly conserva- 
tive. In too many cases the general attitude of the companies 
seenis to have been that as a passenger had to use a particular 
line he must travel at times and at a speed convenient to the 
company. ‘The truth of the doctrine that facilities create traffic 
appears to have been forgotten. In recent years there has cer. 
tain.y been some improvement, no doubt mainly due to road 
competition, but much remains to be done. 

The trains run in the middle of the last century were very 
light compared with the immensely heavy loads hauled by 
express locomotives to-day, but it is certainly remarkable that 
there has been practically no improvement in locomotive speed 
in this country during the last 80 years. 

It seems obvious that if the railways desire to prevent further 
losses In passenger traffic, their schedules should be thorough! 
overhauled and the whole of the services should be speeded up 
and made more convenient to the travelling public. 

In this connection, we would refer to the excellent results, 
from the railway point of view, which have followed the 
electrification of large sections of the suburban lines of the 
Southern Railway. Although this company and the other com- 
panies have been losing passengers from their steam services, 
it is clear from statements made by the chairman of the com- 
pany that the Southern Railway has been gaining passengers 
on its electrified suburban lines. In his speech at the annual 
general meeting of the company held in March, 1929, the chair- 
man stated that ‘‘ In the electrified area, passenger journeys (in 
1928) increased by no less than six millions as compared with 
1927, and our receipts improved by £213,000. . . . Obviously, 
we must wait some time yet before we reap the full benefit of 
the schemes we have inaugurated since 1923, but I can tell you 
this, that after allowing interest upon the whole of the ex- 
penditure and bringing to debit the whole of the running and 
other costs involved, there is a very considerable profit which 
has gone a long wavy in helping us to pay the dividends on the 
deferred stock.’’ Again, at the annual meeting held in Febru- 
ary, 1980. the chairman informed the shareholders that ‘‘ the 
electrification of our suburban lines has again come to our 
assistance in regard to passenger-train receipts; in fact, the 
increase in traffic in the electrified area is progressing at a pace 
which has considerably exceeded all expectations.” 

These statements lead us to the conclusion that it would be 
greatly to the interests of the railway companies, and at the 











oe The Co-ordination and Development of ‘Transport,’ 
H.M. Stationery Office, 4s. net. 
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same time tend to the great convenience of the public, if all 
suburban services were electrified, not merely in the London 
area, but in every district where there is intensive suburban 
passenger traffic. If experience in other groups followed that 
of the Southern Railway, there would be a substantial return 
on the capital expended. In view, however, of the fact that a 
Departmental Committee under the chairmanship of Lord 
Weir is at present engaged in examining the whole subject of 
the electrification of railways, we have refrained from taking 
evidence and from giving detailed consideration to it, but we 
await the report of the Committee with interest. 


Tramways and Trolley ’ Buses. 


It was not until about 1870 that any development of the 
tramway as a passenger-carrying agency took place in Great 
Britain, although several tracks had been laid and operated 
before that date. In 1870 the Tramways Act was passed “ to 
facilitate the construction and regulate the working of tram- 
ways.” 

There were, in 1928-29, 221 tramway undertakings operating 
over 2,420 route miles. The number of passenger journeys was 
4,623 million, and car miles run numbered 396 million. Total 
capital expenditure was £100 million; gross receipts were 
£27 million, and working expenses £21.5 million, with an 
operating ratio of 79.26 per cent. There were also 22 railless 
trolley undertakings operating over 133 route miles. The num- 
ber of passenger journeys was 99 million and car miles run was 
10.5 million. Total capital expenditure was £1.38 million; gross 
receipts were £617,000, and working expenses £461,000, with 
an operating ratio of 74.75 per cent. 

We are well aware that tramcars still possess certain advan 
tages over alternative forms of road passenger transport. The 
tractive effort of the tramcar is lower than in the case of 
vehicles propelled by internal-combustion engines; they are 
comparatively easy to drive, and hence to control; and their 
high standard of acceleration and deceleration makes possilile 
a good average speed. Electrically-propelled tramcars employ 
energy which is obtained from home-produced fuel (an advan 
tage which they share with the railless trolley vehicle), 
whereas motor omnibuses consume fuel most of which has 
been imported. ; 

Provided that the vehicles and the permanent way are main 
tained in good condition, tramcars can be less noisy than motor 
omnibuses (though on the other hand the noise emanating 
from a badly maintained system can he almost intolerable), and 
there are no offensive fumes. Contact between the smooth 
steel wheel and rail, and the absence of gear changing, tend to 
eliminate the vibration and jerkiness to which motor omni 
buses are subject. Tramecars are less liable to mechanica! 
failures, though when a failure does occur many cars on the 
track may he affected, whilst an interruption of the power 
supply may disorganise the whole system. The average seat 
ing capacity of tramears is sixty-one, while on the larger 
systems the seating capacity is about seventy-eight. In addi 
tion, they can carry a considerable proportion of standing 
passengers, and consequently are very useful at ‘‘ rush hours.”’ 
though recent developments in the seating capacity of omni- 
buses tend to equalise conditions in this respect. 

(To be conclude d.) 








Correspondence. 


Correspondents should forward their communications as early as possible. 


No letter can be 


published unless we have the writer’s name and address in our possession. 


Prevention of Accidents. 


[ am distressed to learn from Mr. Gilbert’s letter in your 
issue of the 9th inst. that my letters appear to be pointless, 
and I can only attribute this to the fact that I am exclusively 
engaged in the lowest level of the electrical industry, i.e., the 
commercial, and my English must therefore be correspondingly 
debased. 

My practical experience causes me to disagree entirely with 
Mr. Gilbert’s second paragraph, although I, personally, believe 
that a severe slump such as he foreshadows would have a most 
excellent effect in inducing manufacturers and traders to pro- 
vide improved apparatus. 

[ cannot find, in my letters, any suggestion that Mr. Gilbert 
is unpatriotic in advocating the use of the ‘‘ Sbik ’’ switch, and 
I would here point out that I agreed with the view expressed 
by him—paragraphs 1 and 2, page 774, of the issue dated 
November 7th, heading ‘‘ Protection by Insulation ’’—and 
urged the speeding up of this desirable result. As I agree 
generally with most of Mr. Gilbert’s arguments, why should I 
attempt to demolish them? 

‘he only fault I find with Mr. Gilbert’s article is that the 
method for which he claims perfection, like all present protec 
tive systems, does not extend to the actual point where leakage 
and dangerous contact occur, viz., the metallic casing of the 
apparatus. I have so far confined my remarks to domestic 
apparatus, which is, as [ pointed out in my second letter, 


almost universally attached to the fixed wiring by two-core 


flexible lead. 

Will Mr. Gilbert kindly explain how the ‘‘ Sbik ”’ switch 
operates when the user of, say, an electric iron (on which there 
is a leak to the metal base) fed by twin flexible touches the said 
base and an earthed object simultaneously? 

The point I tried to make is that if the metallic frame of an 
electrical device is properly bonded to any earthed object near 
enough for both to be handled simultaneously, a person so 
touching them cannot receive a shock, irrespective of any 
potential difference which may exist between those objects and 
some point too remote to be touched at the same time. 

With regard to Mr. Gilbert's remarks relating to a hairdress- 
ing establishment where all protective wires had to be re- 
moved, may I ask if those wires extended to the metal casings 
of all the pieces of apparatus, or only to the plugs, &e. 

In the penultimate paragraph of his article, Mr. Gilbert 
asked for criticism, hence my ‘‘ butting in.” 

I thank Mr. Gilbert for suggesting matter for my reading, 
and assure him that I am open to learn anything which wiil 
assist me in my work. In the meantime, pending the coming 
of improved apparatus, I shall use any available means, how- 
ever imperfect, to avert danger. 

G. S. Boothroyd. 


Bexiey, January 12th, 1981. 
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The Two-part Tariff. 


With reference to Mr. G. L. Porter's letter in your issue 


of December 26th, 1930, I have not ** now given’ anything. 


nor is any clue needed to my perfectly plain statement, made 


in 1882 and not published (despite the freedom of the Press 
till 1896. Neither is there any *‘ improvement on,’ not ms 
first letter with regard to his article, but my consistent letters 
of nearly fifty years. I wish for no wordy warfare, but cannot 
allow myself to be misrepresented by those who have given 
the preference bes phase currents. 

Peak load is a misnomer hecause it is one of the many 
vagaries of siaucenbes nt working. With continuous current 
the battery attends to what is now, thanks to phase current, 
a serious matter. 

But the two-part tariff is a mere side issue to the main 
object of my claim, which ies dates back to 1852. Sufficient 
knowledge of the possibilities of the gas engine existed in that 
year to justify my claim that the gas industry was the correct 
one for taking up electricity supply. Small gas-engine units, 
working automatically, may put d.c. direct into the local con- 
centric network at a lower cost than steam can ever attain. The 
battery, booster, and balancer would dispose of the peak load, 
and every kW connected would he equally liable for its share 
of the standing charges. Mr. Porter, and others, may not 
agree with me under present conditions, but, as I claim, these 
conditions need not obtain any longer. 

It is now time that the concentric system of conductor 
received a little more attention, because accidents and fatalities 
are becoming far too common. With concentric conductors 
and fittings even leakage is impossible, except from accidental 
or wilful damage. This has heen ignored far too long. 


Ernest G. Pink. 


London, S.E January 5th, 1931. 
[This letter “er been abridged.—Eps. Enrc. Rev.] 





Hotel Lighting. 


I was greatly interested to read the paper read by Mr 
Hawkins on the question of hotel lighting (vide Exec. Rev., 
Jan. 2nd). There is no doubt as to the truth of his statements. 

The board of the hotel company of which I am a member 
has made a point of keeping the lighting of bedrooms and 
public rooms well up-to-date. The installation of accessible 
bed lights has been frequently commented on by our guests; 
radiators of a suitable capacity have been greatly appreciated, 
and we find that guests use them rather than worry over 
having a fire. 

The public rooms, such as dining rooms and lounges, have 
had our attention from time to time, the lighting being changed 
to keep it up to the desired standard; the placing of table lamps 
greatly enhances the appearance of even a well-lighted dining 
room, 

One point that Mr. Hawkins does not mention, but which 
I feel sure he must have noticed, is the usually inadequate 
lighting in the average writing room. One finds in most 
cases one or two more or less inadequate centre lights; this 
is a mistake. In all writing rooms there should be individual 
lights over each writing table, controlled by the user. We 
have found that this has been commented on more, perhaps, 
than anything else. It is a curious fact that in this case it 
proves more economical to have separate lights, as for some 
extraordinary reason the writer invariably switches out the 
light when he has finished. 

The question of exterior lighting is one which calls for more 
care if it is to be done in such a manner as to be in keeping 
with the building and to get away from the effect of the 
average kinema. Well-lighted canopies and, perhaps, illumi- 
nated name signs meet the case and have a better appearance 
than the flaring signs adopted by some of the large hotels. 

The increased cost of good lighting, and plenty of it, is not 
a very heavy item when it is compared with the increase of 
visitors which results from the use of modern lichting. 

H. N. Cranston, 
Engineer and Director, 
Cranston’s Horten Co., Ltn. 
Edinburgh, January 6th, 1931. 





Slot-meter Custom. 


The article by ‘‘ Invictus’ in the Exectrican Review of 
January 2nd is very interesting, since it stresses the importance 
of looking after the slot-meter consumer, who, after all, is the 
one to whom we have to look for increases in the domestic 
load. 

The flat-rate system suggested by ‘‘ Invictus,’’ however, has 
the great disadvantage that a canvasser is necessary to con- 
vince individual consumers of the desirability of installing 
electric irons, cookers, water heaters, &c. Such canvassing 
is not a simple matter, and not without expense. It is, in fact, 
sufficiently awkward ‘‘ to knock the goodness out’’ of the 
scheme. There is no doubt that a simple two-part tariff pre- 
payment meter, in which one coin is inserted and is auto- 
matically split up by the meter itself into the ‘‘ two parts,” 
is the best solution, and the problem should cease to ‘‘ trouble 
many able and enterprising supply men.” 


” 





January 16, 193}. 


The committee appointed by the Electricity Commissione,, 
to report on assisted wiring and the hiring and bire-purchas, 
of electrical apparatus recently recommended the adoption oj 


such a prepayment meter to ensure payment of the hire 


charges. ; 
H. W. Watts, Zt.-( 


Epsom, January 6th, 1981. 





A Note om Electrical Theory. 


In reply to Mr. Windred’s letter, I wish to state that m 
contention that his “‘ cursory ’ survey presented an unrepre- 
sentative picture has not been met. What is more important, 
iy corrections have not been acknowledged. 

[ wish to point out an error in his letter. The initials oj 
Mr. Campbell are G. A., not A. A., and since there is a \) 
A. Campbell also, the mistake may be misleading. I repeat 


Ilistorians must be accurate.’ 
A. T. Starr, 


London, N.W. January 9th, 1931 


Tales Electrical Engineers Tell to the Marines 


The following stories are recalled to mind by your ote 
regarding the President Hoover, and are concerned with 
another ship of the same line. It happened while homewar 
bound from a world cruise and approximately three (ays 
steaming off New York. 

The writer has cause to remember as his electrical gear «id 
not escape the evil intentions of the principals of ie 1 story 
We carried 24 engineers, and of this number five, in accord: ne 
with American practice, were reduced to oilers for various 
acts of disobedience and general uselessness. Our five fricnds 
had not taken things quietly, however, and continued to lx 
a source of trouble. Three times per day the fuel-transier 
pump is utilised to replenish the main sanitary tanks through 
out the ship. This is, of course, a simple oe. One sinipl 
sees that all other valves supplying to bilges, | vallast, &e.., 
closed, presses a button to start the motor, and the job’s doi 
The delinquents thought fit to open No. 1 fuel valve and pun) 
a liberal supply of oil to the tanks. I leave you to ima 
the appearance, also the language, of the people in their |. this 
when they pulled the cold plunge! 

Overhearing a rather serious conversation between 

‘Chief ’’ and ‘‘ Second”’ regarding the overheating of 
shaft bearings, the gang decided to ease the Chief’s mind on 
this trouble. A nice mixture of very finely ground 
carborundum and thin oil was therefore introduced into thi 
ol pump feeding the bearings in the tunnel. The Chiet 
no saint, and his flow of invectives was continuous 
effective ! 


Casey. 
January 6th, 1981. 


[This letter has been abridged.—Eps. Exec. Rev.] 


Careers for Young Engineers. 


With reference to the letter he aded ** Advice Wanted 
page U4 of the December 26th issue, I would state that, 
ny experience as general manager of an engineering ona in 
Manchester, your correspondent would be well advised to send 
his son into the machine shop of a large engineering f 
For two or three years he should remain there, obtaining 
practical experience, and attending night school at a technica 
institution. If he is a youth with a scholarly mind, he shoul 
then be sent, at the age of 20-21, to one of the University day 
technical courses, or to the City and Guilds Institute. 

Numbers of youths have passed through my hands, a1 
have found that the above is undoubtedly the best syst 
The other system of sending a boy to a day course, and t 
expecting —~ to go into the machine shop to work on drilling 
machines, lathes, &c., when he is in his twenties, is a g! 
mistake unless the boy has exceptional character. 


H.C.T. 


a+ 


January 6th, 1931. 


I would strongly recommend that a full-time technical cou 
be taken at one of the Universities, before taking up a wi 
appointment; this is especially desirable in the case of electrical! 
engineering. There are many disadvantages in working (in 4 
business capacity) during the day and studving hy night. 

The latter system takes up practically all the student’s re 


_lime, leaving little time for recreation and sport. Fort 


he has no time to make himself aware of everyday events and 
tendencies, with the result that his ability to converse on 
topics other than engineering is seriously limited. This defici 
ency in social education on the part of engineers is quit 
common. 

Thus, a thorough grounding in theory before setting out on 
a career is a great asset for future success. W ithout this 
preliminary training a student tends to become intellectua 
dull in his endeavours to acquire it afterwards. 

Student. 


January 7th, 1981. 
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ee What Do Our Readers Think? 


\doption of I shall be interested to have the views of some of your corres 

f the hire pe idents on the question of obtaining employment as an elec 
trical engineer in England at the present time. 

Lt.-C'u) In my case I have been in the United States for nine years, 


coming here straight from an engineering college in London 
My experience on “this side has, to say the least, heen some- 
what varied, consisting principally of the laying-out and 
installation of electrical equipment in large buildings. At 52 
years of age I find it advisable for se veral reasons to return 


e that my to the ‘‘ Old Country,’’ at any rate for a few years. 
 unrepre. 3 is somewhat difficult from this side to obtain a clear em 
important. of the condition of the electrical industry in England ; 
pres ent time, and I aye therefore be very grateful at any 
Initials o¥ information whic h your readers may have to offer. Inciden 
»is a M tally, I may add that I aoe retained my original citizenship 
I repeat and, I trust, some portion of my original accent. 


Cecil E. Heath. 


Starr. ; 
Brighton, Mass., U.S.A., December 29th, 1930. 





The Newest Electric Ships. 


ames [ have read with interest Mr. Hardy’s article on electric 
our Hote ships which appeared in your issue of the 2nd instant. 
led with I — point out that in 1906 when Lieut. Markham, at the 
ome ward Hotel Cecil, read a paper on ‘* Petrol-Electric gyn 
ree days in reply to a discussion, so far as I can remember, Mr. W. P. 
Durtnall made reference at some length to a system of “ elec- 
gear did trical propulsion of ships’’; Mr. Hardy’ s remarks would ap- 
Ms story pear to indicate that the idea trickled across from America 
cord: nee The idéa certainly did trickle across the Atlantic, but it 
Various started from the English shores; therefore, in fairness to out 
2 friends English electrical engineers, IT trust you will find room in 
ed to he your valuable paper to publish these remarks. 


-transter Ernest H. Sheldrick. 
throuch- 





@ siniph London, S.E.1, January Sth, 1931. 

&e., 

)’s u Ne . . . 

1d puny Wages in the Electrical Contracting Industry. 

ag = ‘“ Hadsum,” in his letter in your current issue, says that 
arte he will not pay the standard rate, but a moment's reflection 


will surely convince him of his foolishness; he will be cut out 


—~ “e of all municipal and other work carrying a wage clause 
ad om Hadsum ”’ is evidently a member of the N.F.E.A., and has, 
eal therefore, agreed to abide by its rules and regulations. It also 
nto “& appears to me that he is one of the very large number of 
cM members who never attend a branch meeting, but are always 
ae ready to criticise; otherwise he would have known before he 

received the circular to which he refers what was happening. 
sey and have given his fellow-meml ers valuable advice as to a 
wie i better method of settling this matter. No one wishes to in 


crease wages if there is another way out. It was not possible 
for the reduction in the cost of living to be foreseen; usually 
it increases during the late autumn and winter. 

T had an opportunity, both at sectional board and branch 
meetings of the Association, of considering this matter, and 
spoke in its favour (at neither meeting was there anyon 

d against) as a means of stability; faced with a reduction evers 
October, and a rise in April, as we have heen for years, the 


5, at “i : - 8 

i aa position has heen most unsatisfactory. With regard to ‘* rook 
= ecnl ing”’ the public, this is ridiculous, as at our local branch it 
ig? see was agreed that jobbing prices should remain the same, and 


so far as contracts go it will make very little difference. 

Mv final advice to ‘‘ Hadsum” is: ‘‘ Attend your branch 
1 meetings, get into the sectional board, and then to the Council 
and the T ahour Committee, ahd show them how to carry on.” 











ty da : ; ~ 
Having been there myself for a period, a few years ago, I can 
ond 1 assure him that he will be surprised, and would, I am sure. 
vst appreciate the large amount of work put in by fellow-members 
yee on our hehalf, and especially would he appreciate the difficui- 
sailings ties which are overcome by the tactful way in which our 
ise Labour Committee chairman, Mr. Riggs, handles these matters 
Fe t = 
g 
Ex-Councillor E.C.A. 
a. January 12th, 1931. 
ourse 
tcl Published Specificati 
trical 
— ubDlishe pecifications. 
Compiled expressly for this journal by a firm of chartered patent agents 
spare [he numbers in parentheses are those under which the specification will bk 
"thet printed and abridged, and all subsequent proceedings will be taken. 
F 1 I t 
e nD 
leficl 1929. 
quite 17,896. ‘* Electrical apparatus for amplifying alternating voltage.’’ British 
I elias Co., Ltd. June 3th, 1928. (313,521.) 
19,355. ‘* Variable electric resistance.’” Howards & Sons, Ltd., and M. 
it on Bandli. " June 24th, 1929. (Convention date not granted.) (314.306.) 
this 22,198. Regulating 1egeneration in electrically-propelled vehicles.”” S. S 
ua Guy and W. A. Stevens. July 19th, 1929. (Cognate applications, 23,943/2 


142,29, and 235,975/29.) (340,003.) 

24,823. “* Time switches and like switching apparatus.” Landis & Gyr 
a Soc. Anon. September llth, 1928. (318,890.) 

27,379. ‘* Thermionic cathodes of vacuum electric tube devices."’ Westing- 

ise Lamp Co. September 15th, 1928. (319,008.) 
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hting dynamos and ignition magnetos."’ J. Lucas, 
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signalling.”” Western Electric Co., Ltd. (Bell Tek 
September 24th, 1929. (340,042.) 
devices for clectrical apparatus.” K. Kesl. Septembe 
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” (340,149.) 


R. \ 


Hall Telephon 
(340,189.) 
vehicles and t 
vided applicatior 
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Telegraph ¢ 
thereof.’ Tek 


340,002.) 


Trade Mark Applications. 


‘Tur following 


trade marks. 





are among the recent applications for British 
Objections against any of the proposed marks 


may be entered within one month from January 7th 

GraybaR. No. 505,178. Class 8. Annunciators for pi » houses, 
ind hotels; telephone and burglar alarm annunciat« ctrically operated; 

tric batteries (not for medical purposes); battery lamps nd lanterns for 

scientific purposes; bell-ringing transformers; utomati circuit-b alee rs 
lectric incandescent and art lamps for scientific purposes ; loud-speakir tel 
phonic apparatus; fitted electric switchboards; automatically-operated « electric 
power switches; battery-churging rectifiers; lectric transformers; ammeters; 
voltmeters; electric cables; radio receiving sets and part thereof, &c 
Graybar Electric Co., New York, l (British representat Cruikshank 
ind Fairweather, 65-66, Chancery Lane, W.C.2.) 

Rotatrope. 0. 507,822 Class 8 Electric gramophor in combination 


with radio receiving sets. 


Dagenite. No. 
Class 11.—National 


minster, S.W.1. 
rsylite. Ne 
Lid., Linacre Lz 
Udezine. No 
(ordinary), and 
representatives : 
Ardenite. No 


resin for use 1 


Jockey. No. 


». 


ine, 
516,827. 


o 


p< 


0 
n 


insulating media.— 


516,109. 


517.109. 
Boot 


Duncan, Watson 
goods in Class 8 No. 516,110 


\ll 


Cla 


» La 
Clas 


irts thereof, 
Marks & Clerk, 57-58, 


516,251. 


making 


, Ltd., Hartington 
517,40 
Connolly 


Clas 


Accumulator Co., 


nes. 


s 13. Elee 


ss 8 J 


Ltd 


tr 


Miller Co., 


insulating 


Road, 


Cl 


lass 


s 


Broadh« 


Linec 


parts 


fl) Adhesiv 


(Blackley), 


ith, 


Ltd., 


& Co., 62, Be 


rners Street 


, Grosvenor 


lectric cables.—Mersey 


ic lighting fittings, 


Meriden, Con 


U 


W.1 
All goods it 
iardens, West 
Cable Works 
electric lamps 
S.A. (British 


aIn’s Inn Fields, W.C.2.) 
s 50. Moulding powders composed of syntheti 
apparatus 
near Manchester. 


of electrical 


tape impregnated witl 


Blackley, 


Man 


hester 


I G 


ctrica 








Publication in this list is no guarantee that electrical work is 
definitely included. Alleged inaccuracies should be reported 
to the Editors. 


BARNSLEY.—Senior school, 
borough E.C.; 


BiIRKENHEAD.—Baths, Byrne Avenue (£45,938); J. Mile 
stone & Son, Ltd., Wallasey. Extensions, Brassey 
Street school for the E.C. 


BIRMINGHAM.—Houses_ (257), Colmers estate (£90,637) ; 
H. Boot & Sons, Ltd. Church, Daisy Farm estate; 
Birmingham Baptist Extension Committee. Shops 
on various housing estates (£68,500); city engineer. 
Elementary school, Rushmore Farm estate (£50,000), 
for the E.C. 


Honeywell Lane, for the 
director of education. 


BLACKBURN.—Cinema, Penny Street (£50,000), for Associ- 
ated British Properties, Ltd. 

BRAUNTON | (Devon).—Re-erection of works, electrically 
equipped, for James Dennis & Son, motor engineers. 
BRISTOL.—Elementary and secondary schools, Bedminster 

estate, for the E.C. 

BUCKINGHAMSHIRE.—Schools, Slough (£29,480) and 
Wooburn (£10,040), for the county E.C.; director oi 
education, Aylesbury. 

CHESHIRE.—School (480 places) at Neston for the county 
E.C.; R. Potts, clerk, Chester. 

COSELEY (Starrs.).—Schools (£39,800) for the E.C.: F. H. 
Chettle; architect. 

COULSDON (SurReY).—Houses (90), Woodlands estate, for 
the U.D.C.; surveyor. 

COVENTRY.—Development of Hen Lane estate; 


city 
engineer. 
DARLINGTON.—Houses (50) for the T.C.; borough sur- 
veyor. 


DARTFORD.—Houses (100), Heath Lane; U.D.C. surveyor. 


DEWSBURY.—Six schools for the borough E.C.; director of 
education. 

eae eg —Transport block for tie Co-operative Society ; 

. H. Johnson & Son, architects, 20, Priory Place. 

ei oe (52), Nith Place; 
School, Netherton, for the E.C 

EASTBOURNE.—Warehouse and __ flats, 
Paine, Rogers & Co., Ltd. 


borough engineer. 
Junction Road; 


EPPING.—Baptist church, Theydon Bois: trustees. 


ESSEX.—Schools, Brentwood and Heybridge (£15,500); 
county architect. 

FARINGDON  (Berks.).—Re-erection of Newton House, 
Buckland (£12,000), for Leo Page, J.P. 


JATESHEAD.—Houses (152), Field housing estate; F. Patter- 


son, borough surveyor, Swinburne Street. ’ Alterations 
» Sunderland Road and King Edward schools for the 
C. 


GLASGOW.—Fire station and firemen’s quarters (£60,000); 
city architect. Elementary school, Possil, and gymna- 
sium at Kelvinside Secondary School for the E.C. 

GUILDFORD.—Houses (700) for the T.C.; 
veyor. 

HASTINGS.—Houses (110), Hollington estate (£40,708): 
M. J. Gleeson, Ltd., Sheffield. 

HEREFORD.—Houses (300) during the next three 
borough engineer. 


borough  sur- 


years ; 


HORSFORTH (near Leeps).—Telephone exc hange for H.M. 
Office of Works; architects’ department, H.M. Office of 
Works, Storey’s Gate, Westminster, S.W 


HUDDERSFIELD.—Laundry and dairy extensions for the 
Industrial Society, Ltd.; J. Berry & Sons, architects, 
1, Market Walk. 
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KEN'l’.—Schools (£113,000); Education Committee, Chatham. 

KIDDERMINSTER.-—Houses (56), Sutton estate; J. Haweratt, 
borough engineer. 

LANARKSHIRE.—School, Coatbridge, for the county E ‘ 

John Stewart, architect, 20, Albert Street, Motherwel 


LEEDS.—Civic buildings, Calverley Street; also sev 
works, Rodley (£24,000); city engineer. 
LEICESTER.—Houses (3,000) during the next five y« 
city architect. 
LICHFIELD.—Cinema theatre; Charles Dent, Grand Picture 
House, Tamworth. 
LIVERPOOL “ty a rink and boxing stadium, London Road 
(£60,000) ; A. E. Shennan, architect. 
LONDON pli Ham, E.).—Fire station, Prince Regent 
Lane; borough engineer. 
(BeckeNHAM, §.E.).—Fire station and living quarters 
(£15,000) for the U.D.C.; surveyor. 
(LewisHaM, S.E.).—Rebuilding business stores, Lee H 
20ad, for Dubois, Ltd. 


LOUTH.—Isolation hospital; engineer to the Lindsey C.( 

LYE AND eer (100) for the U.D. 
H. E. Folkes, architect, 34, Hagley Road, Stourbrid 

MANCHESTER.—Swimming orm New Moston; Moston 
Brick and Building Co., Ltd. Three elementary scho 
Wythenshewe estate; city architect. 

MERIHYR TYDFIL.—Houses (120) for the T.C.; borou 
surveyor. 

NORTHAMPTON.—Warehouse 
Coker & Son. 

NORWICH.—Re-erection of shoe factory, 
Adcock & Mitchell. 

NOTTINGHAM.—Waterworks (£150,000); water engineer. 

OLDBURY (WorcesTeR).—Houses (2,500) during the next fiv: 
years, and shops, Pottery Road and Abbey Crescen 
surveyor to U.D.C. 

PETERBOROUGH.—Houses (710) for the T.C.; city engine: 


PRESTON.—St. Oswald Church, Holme Slack; Walter Jon 
Tapper, architect, 10, Melina Place, London, N.W. 
REPTON.—Houses (132) for the R.D.C.; surveyor. 


ROTHERHAM.—Houses (420), Herringthorpe, during next 
five years, for the T.C.; borough engineer. 


extension, Chapel Pla 


St. Augustine’s, fv 


SALFORD.—Houses (300) and slum clearance; city engine 


SHEFFIELD.—Houses (80), Shiregreen estate; city arc! 
tect. 

SKEGNESS.—Winter gardens, Pavilion (£21,200), for th« 
U.D.C.; R. H. Jenkins, surveyor. 

SOUTHBOROUGH (KENT).—Houses (50) for the U.D.C 
D. M. McLeish, surveyor. 

STAFFORDSHIRE.—Schools, Lichfield, Brierley Hill, Ashey. 
Bagnall, Norton, and Uttoxeter for the county E.( 
director of education, Stafford. 

STIRLINGSHIRE.—School for vie ey childr 
(£26,000) for the county E.C.; J. Coutts Morrison, 
director of education, Stirling. 

STRETFORD.—Houses (750) during the next five years, an‘! 
municipal offices (£129,500); U.D.C. surveyor. 
SUTTON (Surrey).—Rebuilding business premises, 127-12 

High Street, for Messrs. Norman, drapers. 


TETTENHALI. (Starrs.).—Houses (94) for the U.D.C 
surveyor. 

ULVERSTON.--Wiring of Council buildings for the U.D.C 

WALLSEND.—Houses (337) during the next five years 
borough surveyor. 

WEST RIDING.—School (650 places), Brierley, for the 
county E.C.; director of education, Wakefield. 

YORK.—Factory, Haxby Road; Rowntree & Co., Ltd. 
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